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FIRST PART. 

ORIGINAL ARTICLES 


he Selection and Hybridisation of American Vines in Italy 

by 

Dr. G. PatanI 

Ministry of Agriculture, Italy. 


Historical. 

The replanting with resistant vines or reconstitution of the vine 
Ids destroyed by phylloxera, was begun in Italy more than thirty years 

0 . For this purpose seeds of American and French vines were im- 
rted, and from these plants were obtained, of which only the strongest 
id those which retained intact the characteristics of their species were 
psen-ed. At the same time the work of hybridisation between these 
anti and the native \’ines was started, but, since it was necessary to 
^uut the plants produced to long trials, they were not introduced at once 
|o general cultivation. However, definite conclusions as regards many of 
fcse hybrids produced in Italy and especially in Sicily cannot vet be giv- 

1, for their cultural value has not yet been tested in a sufficient number 
localities or m sufficiently diverse conditions. On the contrary for 

numerous and it is possible 
state that they possess valuable qualities as regards resistance to phyl- 
Kia and to drought, adaptability to different soil condition.s, and 
imty for the native vines. 

At the be^nning of the work of reconstitution all the facts of tliis 
L known. The vine-growers were accustomed 

=1“ soils and the most diverse 
at fbpT’ that the American vines would do so ; they forgot 

Kiim] varieties of the former belonged to one species {Vitis 

toa.hLt^' composed of various species adapted, 

» centunes, to live only in special conditions. As a result fail- 
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ures in the culture of the American vines were of frequent occurrej^. 
either the vine chosen as stock (graft-bearer) was not adapted to the uj 
ture of the soil, or the grafting rarely took successfully, or else the ajj 
showed but little affinity for the native plants chosen as scions, 
explains the fact that certain vines, such as York Madeira, which gajj 
rise to much enthusiasm at first, disappeared rapidly from the leconstj 
tuted vineyards; that others, such as Clinton and Jacquez, commended 
direct bearers of good grapes, have suffered the same fate or have remained 
only in limited areas, and finally that certain excellent vines, such u 
Riparia, which is cultivated in all districts, do not always give the results 
expected from them. 

Failures of this kind, however, have been experienced in other com- 
tries ravaged by the pest of phylloxera ; in Frante, for example, where 
in the early 5'ears of reconstruction the vines Taylor, Concord, Clinton 
York Madeira; Jacquez, etc. were widely planted, though but few examples 
of these vines are found there today. 

France, which had preceded Italy in the work of reconstitution, had 
in the meantime selected certain American vines and had produced some 
new hybrids which, tested in the vine-growing regions, had given good 
results. The Italian vine-growers, discouraged by their failures with plants 
grown from seed, had recourse to the vines produced in France, aid 
began to import them. The.se vines were derived partly from the selection 
of pure species (Riparia Gloire and Grand glabre-Rupestris Martin, Ganzin, 
and Metalique-Berlandieri Resseguier Nos. i &2) and partly from hybrids, 
The latter group had been obtained by crossing American vines partly 
among themselves (Riparia X Rupestris Couderc 3306 and 3309 etc.) and 
partly with French vines (Aramon x Rupestris Ganzin No. i - .Mom 
vedre X Rupestris 1202 — Chasselas x Berlandieri 41 B., etc.). 

In addition to these plants destined to serve as stocks, the Frencl 
vine-growers endeavoured to obtain hybrids which would act as direct- 
bearers, and many of such hybrids obtained by Conderc, Seibel, CA.STKr,, 
etc,, were introduced into Italy. These plants, however, did not generally 
give the results which were expected from them, and were not widely 
cultivated. 

The Italian JCnistry of Agriculture greatly encouraged the distribu- 
tion of the French stocks, but the work of selection and hybridisation was 
regarded as superfluous and, its cessation was ordered in the institutions 
under government control. Recon.stitution by means of French stock 
alone was encouraged ; these were distributed everywhere but were not 
always chosen with .sufficient care. As a result the excellent work of 
Gkimaidi, Ruggeri, Paulsen, Bongo and others who believed in recon- 
stitution with American-Italian plants was neglected and sometimes 
interrupted. 

In practice this new departure in the work of reconstitution did not 
always give the results which were expected, and numerous and serions 
failures occurred especially in districts with a dry climate, so different 
from tho.se in which the new vines had been developed and selected. These 
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are easily explained by the phenomenon so well described by 
OkaziO Comes, director of the College of Agriculture at Portici : 
\ plant cultivated in a climate different from that of its native country 
fsen’es, and may even increase, its original resistance to injurious con- 
tions if it transplanted to a colder climate ” ; on the contrary 

rtadttAlly loses this resistance in proportion to increased warmth in the 


It is undoubtedly easier and more expeditious to introduce into a 
iimtry plants which have already been tested elsewhere, than to select 
le native plants, but the results are often less satisfactory. D. Fredk- 
(CO P.IUI.9EN (2), director of the American Vine Nursery at Palermo, 
as stated, during the course of a vigorou.s and impartial enquiry in the 
inevards of Sicily, tha? the American vines with which many vineyards 
sve' been replanted are often less productive than native vines planted in 
lestica! conditions, and that the reconstituted vineyards do not last as long 
■ the old vineyards of Viniiera planted as a selfbearer. On the contrary 
[ Prance the new plants produce abundantly ; it is not unusual to ob- 
lin 1800, 2200 even 2700 gallons of wine per acre especially in the south 
iith the vine Aramon. It is evident. Dr. Paulson states, that the lesser 
niduction obtained in Italy is contrary to the facts observed in France 
there reconstitution was first started, and where the serious problems 
tiich it entails have been largely studied. 

The Italian Ministry' of Agriculture was naturally troubled at the 
of the vineyards replanted with stocks imported from France and 
191.I it was decided to revert to the previous methods. The institu- 
11s titider government control were ordered to undertake e.xperimental 
itk with the object of pnxlucing indigenous stocks, which would be more 
ited to local conditions and would possess more affinity for grafting with 
; local vines. The directors of the schools of vine-growing and vine- 
iking, of the agricultural colleges, of the .American vine nurseries, as 
:I1 as the technical e.vperts at the head of the anti-phylloxera as.socia- 
ms f" Consorzi antifillosscrici ") welcomed with enthusiasm this uerv 
iiLse, the adoption of which had been previously urged in vain by many 
them. The work is now carried on with nmcli actii ity in the above 


lined institutions, in fact in some of them it had never been interrupted, 
sthe greater part of this new work has only just started, results can only 
J given by those institutions, or individuals, wiro had undertaken the 
nik in the earlier period and had never entirely re!in([uished it. The 
fation of vines has in some cases lieen carried on tor several years for 
» experiments with them were still conducted in spite of the regulations 
dhe contrary which were in force for some time. It is possible to state 


(0 Piof, 0, COMHiSi l,a Profilassi, nella latulogia v^'talc. HliHiio ii'nicoiatd'dta- 
a Napoh, pp, 19 Naples, Cooperativa lipi>grafii;a. See also B. August ioi6, Nn. <137 . 
(2) Dr. F, P.AULSKN, RisuUati dclia ricostiluzionc iu Sicilia. Anuutiestnimeuti del pas- 
lo e consigli per I’avveuire. Relazioue presentata al Coiigtcsso dci viticultori siciliaiii 
“utnsi a N'oui il 24 agosto i<>i4. Palermo, Tipografia G. DiGiorgi, 1914. 
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briefly the chief resiiits obtained by the government institutions, by (i. 
anti-phylloxera associations, and also by certain vine-growers, interest 1 
in their occupation, who have succeeded at considerable expense aj 
thanks to indefatigable labour in producing vines of considerable valje 

In giving the following results it is convenient to group themaccerj 
ing to the nature of the institutions in which the work has been caij 
out, thus — agricultural collies, government nurseries for America, 
vines, anti-phylloxera associations, private vineyards. 

Work carried out by agricupturae coleeges and schoops 

1) Alba {Piedmont), School of Vine-growing and Wine-making, -.fij, 
school, which is now directed by Prof. F. A. Sannino, took up the worttj 
hybridisation between American vines and those of Piedmont at the ti® 
when the late Prof. Domizio CavazzA was at its head. 

A hybrid Barbera X Rupestris Cavazza N" 1, of which the feBial 
parent occurs in the garden of the castle of Barbaresco, appears to b, 
doing well and promises to give good results in the future ; in tlie expeti. 
mental vineyard of Vallecrosia it lasted from 1889 to 1907 in which voi 
the vineyard was suppressed. On the estate known as Bricco, which 
longs to the Cavazza family, it has been cultivated partly as a self-bear^ 
and partly by grafting. It is hoped that it will form a good stock for tlJ 
region of Piedmont and especially for the vine Barbera. 1 

Among other hybrids obtained by Cavazza, the following may bt 
mentioned ; 

Barbera x Rupestris ; still in the experimental stage. 

A hybrid of Berlandieri (from seed) obtained in 1888. 

.Another special hybrid of Berlandieri. 

Solonis X Nebbiolo Cavazza No. li. 

Barbera x Rupestris Cavazza No. 2, of which the plants bearing tli 
umiibers 22, 26, 28, are the earliest and most prolific ; they have a pal 
green foliage which recalls that of Ganiay Couderc. 

Barbera x Rupestris Cavazza No. 3. 

Barbera x Rupestris Cavazza No. 4, which is somewhat susceptibl 
to mildew. 

Some hybrids Dolcetto x Rupestris bearing the numbers 5, 6, 7, j 

Dolcetto X Jacquez No. 10, prolific, fairly resistant to mildew an 
oidimii. 

2) Avellino (Campania), School oj Vine-growing and Wine-mdini. ■ 
At this School, under the directorship of Prof. Giulio Pares, Riparis, R11 
pestris, and Berlandieri plants have been obtained from American sed 
but the Riparia plants have been specially selected as more adapted t 
the deep, light, and moist, volcanic soils of the region of Avellino and of 
large portion of Campania. The selected Riparia have large entire leaves 
these are glabrous on both surfaces, shining and slightly crinkled ; tie 
recall the types Gloires and Grand glabre. Some types obtained at Avd 
lino are somewhat superior to the French types as regards vigour a» 
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■auty of Their resistance has been the subject of experimental 

jts at Macomer in Sardinia, In 1890 the best plants of selected Riparia 
fic crossed with Rupestris derived from seed : crosses were also begun 
■tffeen Rupestris and foreign vines (Malbec, Sirah, Cabernet, Pinot, 
uscat violet etc.). In 1893 Italian-American hybrids of Sangiove, Mal- 
jisie de Toscane, Aglianico, Sciascinoso, Aleatico, with Rupestris were 
jtained- 

Finally in 1903 and 1904 vines .selected in France were brought from the 
teniiti Islands and hybridisation with American vines was given up. 
ij the other hand crosses of various European vines among themselves 
,ere started with the object of obtaining better grapes, and among other 
yl,rid.s the following were produced : 

Treb^iano X Riesling du Rhin 
Trebbiano X Pinot blanc 
Trebbiano X Traminer blanc 
Malvoisie X Sauvignon 
Malvoisie x Riesling 

Aglianico X Mcrlot 

Aglianico x Cabernet 

Aglianico x Pinot 

3) CaiUn'i {Sardinia) and Catania (Sicily), Schools ol Vine-growing 
ifiJ Wine-making. Florence (Tuscany) School oj Horticullure and Fruit- 
wiing. - Fioffl seeds imported from America some good types have 
lecn produced, which have given satisfactory results in those districts 
[here they were obtained. 

t) ConegUano (Venezia), School oj Vine-growing and Wine-making. — 
prom seedlings of Riparia, a Riparia tomentosa was selected which was 
‘xtensively cultivated in the district of Conegliano ; it gave such good re- 
iilts that some vineyards grafted on this plant are still found in full pro- 
iiction after thirty years. 

This type as well as other excellent types obtained from seed were 
veil up when vine plants selected in France were imported. At the same 
me selections from cuttings of American and European vines were tried , 
111 the method proposed by Ravaz was employed as the basis of selection 
. e. the starch content of the cutting is determined by the iodine reac- 
ci'l but these experiments were internipted by changes in the staff of the 
iliool. 

Twenty years ago .some hy’brids of Cinerca x Pagadebito were obtain- 
i; these were not devoid of interest but the experiment was not follow- 
d up. 

D.vlmasso, professor of vine-growing and wine-making, has at the pre- 
tnt time extended the observations and researches on the adaption and 
pnity of the principal American stocks, and has taken up the work of 
pridisation and selection conducting the latter according to the method 
kposed by Ravaz, 

I 3) Crimello del Monte (Lombardy), School of I’ractical Agriculture. — 
good types have been obtained from lines grown from seed, and 
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among these a Riparia glabre with large hardy leaves similar to those of 
Grand glabre may be noted ; it is a suitable plant for the reconstitutioj 
of the vine-yards in some districts of the province of Bergamo. 

Work careibd out by the government nurseries 
FOR American vine.s. 

i) Nursery at Acqui {Piedmont). — This nursery was only established 
in 1910 and has not yet produced plants which have been sufftciently 
tested. Three numbers of Berlandieri X Riparia obtained at Asti from seej 
of Berlandieri Resseguier No. 1 from France, have been selected. Stxnt 
Italian-American hybrids obtained in the Asti Nursery have been planted 
permanently and kept under observation ; these were as follows : 


Lambrusca 

X 

Ruspgstris du Lot 

Lambrusca 

X 

Berlandieri 

Grignolino 

X 

Berlandieri 

I/amhriisca 

X 

Berlandieri-Riparia 157-n 

Freisa 

X 

Rupestris du Lot 

Barbera 

X 

Rupestris metallica 

Cortese 

X 

Rupestris du Lot 

Cortese 

X 

Rupestris-Berlandieii got B, 


These hybrids have up to the present remained exempt from phylloxera, 

2) Nursery at Asti (Piedmont). — This nursery is no longer unde 
government control and has been annexed by the anti-phylloxera assoda 
tion of the district. Selections of Riparia and Rupestris and of some otlic 
species have been made but the results are of little value. 

Hybridi.sations w^erc also carried out but they have not been conlinued 
(See the above paragraph). 

3) Nurseries at Cagliari and at Macomer {Sardinia). — For fiitm 
years these nurseries have cultivated some numbers of Riparia, of Rupi 
stris, and of Berlandieri obtained from seed in the following institiitioni: 
School of Vine-growing and Wine-making of Avellino — School of Horti- 
culture and Fruit-growing at Florence — Nurseries at Velletri and ai 
Barletta ; but these trials conducted in a single locality and in icstrictd 
areas are not yet conclusive. It is pos.sible to state, however, that tM 
plants are growing well and ])romise to be valuable. 

4) Nursery ol Notu {Sicily). — The director, Dr. C. .Momoxb 
has obtained two varieties of Rupestris : — Rupestris Noto No. 2, an 
Runestris Noto No. 23, which are resistant to phylloxera, to drought an 
to large amounts of lime in the soil ; they do well when used as ciittias 
and as grafts and har e a marked affinity for the native vines, to n hich tie 
give remarkable fertility. Prof. Di Mattei, in his report to the Congress t 
Noto in August 1914, adrdsed the use of these two Rupestris in the plat 
of Rupe.stris du hot which is very liable to “ bramble-leaf " (ronoet), a» 
predisposes the vine to abortion of the flowers. 

Rupestris Montoneri No. r and No. 2, which are also cultivated, ai 
both extremely promising. 
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Ktinierous experiments in hybridisation have been made but definite 
jults with regard to the hybrids obtained cannot yet be given. 

5 ) Nursery of Palermo (Sicily), — The Director, Dr, Federico Paue- 
-j; has obtained several thousands of hybrids and has carefully selected 
letr. after several years of cultivation. As Dr. Padlsen himself observes, 
is difficult to find a stock which is able to offer identical advantages in 
various conditions of cultivation, and these hybrids have therefore been 
■ated in experimented vineyards of the nursery and in those of pri- 
atc vine-growers. In some cases plots were planted with free stocks 
rafted on the spot, and similar plots with stocks grafted elswhere, and 
^5,1 permanently planted. 

Of the hybrids bearing the numbers i to 1450, tho.se which have given 
lie best results in the first trial as regards resi.stance to phylloxera, luxu- 


Mollacchina 

X 

Rupestris 401 

Perricone 

X 

Rnpestris 417 

Berlandieri Catania 

X 

Catarratto 737 

Berlandieri Catania 

X 

Riparia 810 

Catarratto 

X 

Rupestris Gauzin 877 

Mollacchia 

X 

Rupestris 403 

Berlandieri 2 

X 

Rupestris Monticola 782 

Ciminnita 

X 

1202, bearing the number 1056 

Catarratto 

X 

Rupestris du T,ot 1072 

Catarratto 

X 

Rupestris du hot 1074 

Berlandieri 

X 

Rupestris du Lot 1163 

Jacquer. 

X 

1202, bearing the number 1256 

Berlandieri 1 

X 

Aramoii-Rupestris 1330 

Berlandieri I 

X 

Rupestris Martin I34r 


It was found as the result of numerous obsen-atioirs made under va- 
0115 conditions that a different stock was required for each kind of soil and 
[ten for each kind of .scion. Dr. Paulsen states in this connection that 
!t difference in adaptive qualities between the various stocks become more 
rider.t as the conditions of reconstitution become more difficult. In the 
mthem districts, where the two main factors which hinder replanting 
;itli American vines are drought and the intensity of the phylloxera pest, 
he choice of stocks should be made with special care, and should be suit- 
si to the frequent chairges in the nature of the soil and in the climatic 
smditioiis. 

At tile present time among the thousands of hybrids produced and ex- 
msively te. 5 ted by Dr. Paulsen tlie following numbers may be recora- 

icnded : 

P. 10.43 (Berliandieri X Aramon Rupestrs) and P. 1341 (Berlandieri 
( Kiipestris Martin) are very’ siritahle for light, sandy calcareous soils 
ffih a tufaceous and strongly’ calcareous sub-soil. In the experimental 
ineyard of Casa Bianca (Marsala) Number 1043, though it grows but mo- 
trately as a free stock, bears vigorotrs scions which nrake a throughly 
Md growth even in the driest years. Number 1341 has always retained its 
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fine vegetation and the scions have always given. a good and constant n 
duction. • 

P. 779 (Catarratto x Berlandieri) is very suitable for light sandy 
calcareous soils and continues to do well in the experimental vineyat,; J 
Casa Bianca. It has given the most satisfactory results on deeply, 
soils which are not too dry (experimental vineyard of Spadafora) ; in 
conditions it grows freely and bears productive scions. ^ 

P. 1548 (Berlandieri X Aramon Rupestris) has a normal development 
and a normal and constant productivity on deep loam soils which are very 
compact (experimental vineyard of Roccazzo). In the experimental vine, 
yard of Mazara on a light, calcareous soil with a compact and strong!, 
calcareous sub-soil this number shows a fine vegetative growth aftei 
three years both as a free stock and as a graft. 

1742 (Berlandieri x Rupestris du Lot) and P. 1902 (Catarratto x 
Rupestris du Lot) are well adapted to deep, compact, loams, like those of 
Roccazzo, where they have done well for several years. 

Riparia x Rupestris N® 2 A, selection P, has been derived from the 
selection of plants obtained from seeds of Rupestris. It is easily propagate! 
by cuttings, develops rapidly and gives a luxuriant vegetative growth. 
It grafts successfully and produces fruitful plants. It is special, 
suitable to medium loams wliich are not very’ compact but fairly deep ati 
moist. 

6) Nursery at Palmi and at Nicastro {Calabria). — The reproductioa 
of some Riparia plants from seed and the formation of Calabrian-Ameii- 
can hybrids has been started, but it is not yet possible to give the result 
of the work, 

7) Experimental vineyard oj Spadaiora {Skily). — At vSyracuse tli 
late Prof. Antonio Ruggeri, with the assistance of Cavaliere Beni.wim 
Antoci, began to select American vines grown from seed, especially plath 
of Berlandieri : he also began to cross Berlandieri, and Rupestris du lot 
with some of the most |)opular local vines. When transferred to Milarzo, 
he took with him young plants produced at Syracuse and continue! 
and extended the work of hybridisation. As the nature of the soil of tit 
nursery at Milazzo did not allow him to undertake conclusive trials, hi 
established an experimental vineyard at Spadafora. Here he brought to 1 
successful termination some experimental trials worthy of mention, botl 
with vines due to his own efforts and with those produced by GRiii.im 
and Paulsen as well as with some types of Berlandieri selected at Bar- 
letta. Trials were also carried out in private vineyards on varioii 
types of soil infested with phylloxera ; the soil was in some cases clayey 
and compact, iu others of medium consistancy and fertile, or again Eght 
and poor. It is, iu consequence, possible to bring together obsemtio* 
which indicate that certain vines tested over long periods, are suitable 
for introduction into genera! cultivation. The introduction of such rin® 
is of special importance, as the decay of the vineyards reconstituted mtl 
stocks from beyond the Alps has shown the necessity of reconstitutioi 
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h indigenous vines which are more suitable to the soil and climatic condi- 
is of Italy. 


Out of Sicily the hybrids due to Ruggeri have beeu grown with ex- 
ent results m Apulia, in Calabria and in other countries than Italy At 
International Congress of Agriculture at Madrid (igzi), M Garcia de 
Salmones iMommended from his personal experience twelve num- 
i of this hybnd for cultivation on dry calcareous soils. A collection of 
ie hybrids has been sent to Algeria at the request of Prof. Mar^s who 
ascertained their success in Sicily. 

Among the numerous hybrids produced by Ruggeri the fnllowine 
, be noted : * 

130 (Berlandieii X Rupestris). - This hybrid is adapted to various 
;s of sods, mcludmg soils hght m colour and thoroughlv calcareous in 
racter on which it has given good results. 

42 (Berlandieri x Rupestris duLot). This hybrid does well over 
airly extensive area. It grows freely on moist marls even on those 
in lime (50 to 6o per cent Ca C03). It is not always as resistant as 140 
cannot be recommended for day soils on which it develops but mode- 
ls 

,99, 225, 267 (Berlandieri x Riparia). These vigorous hybrids 
itain the produrtiyity of the scion at a high level and are suitable for 
vation over a fairly extensive area, especially 190 and 22s The last 
her, 267, prefers the same soils as Riparia and on them it su;passes the 
species, but it is also successful on soils of poorer quality Althoush 
rons 199 and 225 are not equal to 267 on soils which are smtable for tL 
ne ii Sd "'“‘tolerate larger amounts 

19 (Albanello x Berlandieri). The resistance to phvllo.xera of this 
id IS very great ; after 10 years of cultivation its roots are in as good 
itiou as those of the most resistant pure species. It has a marked 
ty for the native vines and as it is tolerant of drought and of a large 

nlT'. ^ The production 

ants grafted on this stock is regular and constant 

3 ) Nursery of the Tremiti Islands (Adriatic) (i). 1 Xo selections of 
grown from seed have been made bnt hybrids have been produced 

nefTEV ''“'c ““ Kerlandieri) and numerous Ita- 

7k i u Malvoisie, Moscatello, etc). Some of 

hybrids have already been tested in different procrinces of Italv espe- 
lio'^ever, have not yet been carried out for a 
entlj long penod to justify statements on these hybrids. Hybrids 

they are not 
qualities, 

TJ / “ The Director Professor Angelo 

seed of Riparia and ri of Rupestris grown 

^ ■ nese vines have been distributed in various districts espe- 

) See B, No. 246, 
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daily in Tuscany, in Aptilia, m Sidly and in Sardinia. In inany cases th 
results have been satisfactory, both as regards resistance tophyUpj^ 
and dronght, and as regards vigour of growth and productivity, 
however, has not always been the case. For example in Tuscauy_ jj 
valley of the Arno and on the plains of Prato and Pistoia, where 
nary soils occur, these vines have given excellent results on the otb 
hand they have given less satisfactory ones in the following districts ■ ' 
Chianti and in the valley of the Sieve where gravels intercalated in (J 
calcareous '' alberesi ” of the Rocene are abundant : on the hillsides oftii 
Upper Valdamo and of the valley of Greve, where marly calcareous sojj 
and cretaceous gravels occur : in the valleys of Elsa and Pisa where clav« 
marls alternate with the conglomerates, gravels and sands of the Oligocej 
In Apulia and Sidly and in Sardinia the results have in the same way y 
excellent in some regions and poor in others. At Marsala, for exa J 
on soils with as much as 85 % per cent of lime, the director of the 
anti-phylloxera association considers that the results have been satisfactoijj 

Work of ihk Anti-Phvxi.oxera Associations. 

These associations were instituted with the object of protecting vis 
growing against the attacks of phylloxera. They were first formed : 
Apulia and later in all Italian districts where such action was ncctssar 
and aim, by the introrluction of America rines, to reconstitute theda 
yards destroyed by this terrible pest. The associations, directed by teck 
cal experts, have also undertaken experimental' work in sek-ctiOiUn 
hybridisation, with the object of obtaining stocks suitable to tlie distrid 
iti which they are to be cultivated. The initial work of these experiment 
was undertaken by the late Prof. Neobaldo U.^nest, general inspectora 
agricultural industries, assisted by the technical representatives ol tJ 
anti-phylloxera societies and especially Dr, Armando Mignone as wellj 
by the director of the Experimental Nursery of the Tremiti Islands. 

N umerous crossings were made between the local vines, of which tie h 
as regards hardiness and longevity were chosen, and such American ui 
as lent themselves to the process; (Rnirestris Martin and Rupcstris llet 
lica Berlandieri apd its hybrids Riparia and Rupestris). Attempts we 
also made to cross certain American vines among themselves, snch 1 
Rupestris Ganzin, Rupestris Martin,. Rupestris Gaillard, Rupestris i 
I,ot, Cordifolia ty'pique and Cordifolia Davin, Aestivalis, Berlantlit 
all calckole (lime-lo\dng) vines. Definite results have not yet bs 
obtained but it can already be foreseen that the societies, in ft 
low'ing up the work in which they are engaged, will he able shortly topi 
vide for each district stocks and possibly direct bearers thoroughly ad 
matised and very resistant to phylloxera. It is expected that these plat 
will show adaptive qualities, possess a strong afinity for the local uni 
and will be capable of giving better results in practical cultivation™ 
the vines commonly employed to-day. , 

To test the hybrids obtained by Danes! and by the staff of the ail 
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ivlloxera assodajnons, two fields tor experiments on the resistance of Ame- 

*0 phylloxera were tnstiUUed in Apulia. These fields are in the 
strict of Cassano Murge and of San Michele which in Apulia were amon^ 
fot to be attacked by the destructive insect. Hybrids obtained bv 
ivaliere BENiamno ^'Toci in the Tremiti Islands, are also studied in 
ese fields. 

In addition to resistance to phylloxera, the composition of the cranes 
the direct bearers is being studied : this task was entrusted by H^nesi 
the School of Ohve-growing and Oil-making at P.ari, 

The experiments made at Marsala by Cavaliere Giuseppe V vtarelio 
rector of the Anti-phylloxera Society of that locality, are also of siiffi’ 
■nt interest to be mentioned. In the nurseries of the association the 
dUan .^mn bybnds of Padi,sen and GRi.vfAi.Di and Rucgeri have 
en tested. The numbers 88. no and 317 of Grim.udi, the numbers no 
8, 14^ Rugceri, and the nuuibers 779, 1120, i'?8i i=;48' 

.12 and 2Aof Paulsen are specially worthy of consideration. A hybrid 
ii:h IS also expected to do well is Calabrese x Aramon-Rupestris' qsa 
direct bearer obtained by Grtmai,i)i. 

M, VAiARELto has also undertaken work on hybridisation, but it 
mid be premature to pronounce judgment on the results obtained. 

Work carried out nv private vine-growers. 

Some private nurserymen have selected American vines grown from 
d, and some of the vines placed by them on the market have dven 
rly good results m the districts in which thev were obtained Lw- 
ir as regards continued and serious work based on scientific principles, 
ly that of the late Dr. Clemente Gruiai.di of .Modica can be considered 
1 to hmi are due some hybrids which have been suc-cessfully introduc- 
into general cultivation. From the beginning of his short career this 
tingmshed worker was actively and usefully employed, thanks to his 
hmcal skill, in the production of hybrids suitable for warm districts 
portant observations on American vines in general, which he was able 
make during the course of his researches, are .still turned to advaii- 

"a "la American vines 

A1 hough the work of Grimaldi was unfortimatdv interrupted by 
early death, the vine growers have been able to profit by liis labours 
le e.rient, thanks to certain hybnds of special interest among which 
tollowmg may be mentioned. 

G. 1257 (Berlandieri X Regano). This hybrid is suitable for strongly 

noT M 1 a"' ^"<1 at Gasa 

■; arsala) where it has developed remarkably well in spite of the 
e ot the soil ; calcareous, somewhat poor, and dry. 

irilkt*'* (Berlandieri x Rupestris). Up to the present these 

' made good growth on calcareous soils 
pestrkr!“'^-^f (Mabrese X Rupestris Ganzin) and 317 (Frappato x 
>anzin). The.se hybrids are adaptable within wide limits but 
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they'give the’ibest results on strong and light loams. They show 
marked affinity for the Marsala vines but are liable to “ branibfc-i^j' 
(roncet) by which they have been attacked in several experimental 
yards in Sicily. 

G. 953 (Calabrese x Aramon Rupestris). This hybrid is a (lit„ 
bearer and has given at Marsala on moist calcareous soils a good wine wjt 
the proportions 16.2 per cent alcohol and 7 per cent of acidity (Vaiare^ 


CONCEGSIONS. 

Rrom this brief account the following conclusions can be drawn ■ 
i) The new resistant vines w’hich are necessary for the reconstj 
tution of vineyards destroyed by phylloxera can* be obtained (and la,, 
already been partly obtained) by the selection of American vines 
from seed, and by the artificial hybridisation (followed by selection) of va 
rious American vines partly among thenjselves and partly with I'.uropeai 
vines. It was a mistalcen policy to internipt the work which had bee- 
started on these lines, and to resort to the use of hybrids and selected plant 
imported from Trance. Indeed it is due to the clear-sightedness of sn®i 
workers on American vines (Ruggeri, Paul.SEn, GRiM.Ai.ni, Poxco 
that good plants produced and select«l in Italy can be put into ci 
tivation today. 

■ 2) E.xperience acquired during a number of years has shown clear! 
that -vines obtained and selected in France will not always live under cot 
ditions different from those of the country of their origin, as in Sicily, Sjj. 
dinia, Calabria, and Apulia. The introduction of these French vines into 
Italy was in many cases un.snccessful and consequently the workers on 
American vines turned their attention once more to the prodnctioiiandtlii 
study of indigenous resistant vines. It was a judicious action on the pat 
of the Ministry of Agriculture in 1914 to direct that the in.stitutioiis inidH 
Government control should resume the work interrupted some years pre- 
viously. . . 

3) The work of Fauesex, Grimaldi and Rdggeei, can be put to 
profitable account to-day, for the hybrids due to them can, especial]; 
in W'arm districts, replace the vines produced and selected in France. It 
other di.stricts it is unnecessary to givd up French vines entirely, but the 
Riparia and Rupestris .selected by Longo at Velletri, besides tlie hybrids 
of Paulsen can, with advantage, be introduced into general cultivation. 
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i-A?riculture in Brittany. — i. Pic g MonoirT',r,i-i...r,. 
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taicharas chevd combines 

. Smal ho dmss of front 3,5 to 50 acres are the rule in the depart 
It of Ille-et-Vilauie, and farra.s of over 100 acres are rare m cl, 

1 IS owned by peasant proprietors. The farm selected fn/ 

™g typical of the district is about 33 acre i. on t 

res each. ,,5 acre.s of grass and 2 % acres of orchard No fi . f 

StSr^t -age oi'erop^u";:;: 
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acres of arable land not only produce about 30 acres of fodder and gjj 
crops consumed on the farm but also an additional 10 acres of corn crm 
wliich are sold away. Average yields for the last 10 years have beej ■ 

wheal 5 Ors. Per a. re 

oats 7 , ■ » 

buckwheat 5 * * * 

mangels tons per acrt- 

polalues 9 Vi * * * 

The dead stock consists of 2 ploughs, i set of. harrows, 3 cnltivatoj 
z horse hoes, i small horse drill, i mower with corn cutting attachment, 
swath turner, i horse rake. The live stock confists of : (i) a dairy te| 
of 10 to 12 milking cows (also 3 or 4 heifers, 3 or 4 yearlings and 2 ball 
yielding from 22 ‘'2 c'>ds. to 28 cwts. of butter per annum and agij 
profit of £120 to £165 , besides 7 or 8 calves sold fat to the butcher 6 
£20 to £24 ; (2) one old hor.se and 2 mares from which one foal is bred a 
nually and sold; (3) about 50 hens and pullets of the de Janze breed; aj 
(4) a number of pigs. , , • •, 

The labour is provided by the fanner and his family, a maidsereji 
and a man living in the house, and during the busiest seasons of the yea 
additional men are occasionally hired by the day. 

The returns of this type of holding are excellent in the majority" 
cases and where the farmers, who are generally industrioirs and fairly e 
lightetred, have also been good business men and skilful cultivators, acta 
fortunes have been made out of the land. 

II, The sand dunes extend over many thousands of acres along tl 
northern and southern coast of Brittany. They are covered by ameij 
vegetation consisting chiefly of couch grass, sand sedges, small fesm 
sweet vernal, cock's foot and timothy, with occasional clumps of fm 
Ephedra, asparagus, various medicks, bracken, wild beet, and here ai 
there a pine wood. The dunes are usually either State owned or tiir pa 
perty of the communes. In certain parts they have been succes.sfullyii 
claimed as for instance at Rotheneuf near St. Malo where early vegetablr 
are now grown at a profit, at Roscolf, at Saint-Paul-de-Leon and at FIm 
hinec near I/irient which is celebrated for its early carrots. , 

The work of reclamation should always start with ploughing to ad^ 
which varies with the flora. Liming and chalking are useless atthc inifl 
stage, but farm yard manure or seaweed must be applied with dressmgsj 
superphosphate and potash salts. Levelling should be carried out asfj 
as possible. The most important question is that of protection agrt 
wind. In points of extreme exposure Atriplex, tamarisk, sea-budW 
or gorse shortld be used as wind screens, while white poplar, Cylisitf, ' 
and the maritime fir may also be employed with profit. With regu 
wind resistant crops the best results have been obtained with rye an 
bages. Once the land is under cultivation, early potatoes, green ^ 
crimson clover and winter barley may be grown as well as 
lucerne. After the early potatoes, green rye, etc... cabbages, maw 
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|nots and salads or carrots and swedes, turnips, mustard should be 
Ln, as the land will produce two good crops per annum if generously 
Laied. . , 

r Its vicinity to the sea-shore makes this possible as the necessary 
Ueed can thus be obtained at low cost. 

r III. Gorse is a characteristic wild plant of all granitic or schist soils 
tout 15 species are known including Ulex curopaeus, U. Gallii, U. Rich- 
i; y, nanus. U. parvifiorm, and the two chief cultivated varieties are 
ieDinan and the Foxtail which is almost spineless. Gorse not only 
^](js valuable fodder, but affords shelter and may also be used as litter or 
^ green manuring. It has also been suggested as raw material for pa- 
fr-fflaWng- As fodder it may be fed to all kinds of stock and cattle do 
irticularly well on it edher when fattening or producing milk. 

For its growth a good tilth is required and the land must be clean, 
led may then be broadcasted at the rate of 18 lbs. per acre or drilled at 
le rate of 9 es is customary in England. Average yields run 

pill 10 to 12 tons of green stuff per acre which would be equivalent in 
Eding value to 4 to 5 tons of good hay. Exceptional yields arc said to 
ich 20 to 24 tons per acre. Seed may also be harvested and amounts to 
I to 120 lbs. per acre of the common varieties (worth lod. per lb.) or 40 
50 lbs, of Foxtail (worth about is per lb.). 

Gorse leaves considerable residues of nitrogen in the .soil and its deep 
ots break up the subsoil to a great depth. Plantations are easily broken 

I even after being kept down from 6 to 8 years which is the usual dura- 
ra of their life ; some however are kept down as long as 15 to 20 years. 

IV. The cultivation of early potatoes occupies an entire tract of 
ast land known as " the golden belt of Brittany ” where the climate is 
edally favourable. The most popular varieties are Royal Earlies (frost 
sistant), Mayette, Sutton, Giant Fluke, Fin de SiMe, Sets are carefully 
lected and sprouted in boxes or on floors during the autumn. Planting 
It begins at the end of January and the sets are placed very close together 
0 in. X 14 in ), so that about 18 cwts. of seed potatoes are required per 
re. Yield.s are high, the total crop varjing from 4 to (> tons per acre 
id being worth anything from 3s W to 12s per cwt. In an average year 
e gross profits run from £24 to £32 per acre, but the crop is an expensive 
le to grow and would hardly pay if it were not for the fact that the 
itatoes can be followed by mangels, swedes, cabbages or cauliflowers and 
en by two successive corn crops without any further manuring. 

V. The Leon district is not a purely market gardening district except 
the Roscoff commiine. Elsewhere the market gardening is run together 
th a horse breeding industry and fodder crops have to be provided 

I I e live stock. Though modified for the special requirements of these 
rms, the principles of market gardening still obtain and the crops are 
rely grown pure. For instance parsnips are interplanted with cauli- 
wers or artichokes, onions with parsnips, artichokes or cauliflowers, and 
mowers harvested in February would be followed by spring wheat in 
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which lucerne would be sown, or trifolium might be taken after the 
A typical rotation is given below 


ist year : spring wheat and turnips as a catch crop. 

3nd year : parsnips with cauliflowers or artichokes. 

3rd year : wheat or onions and trifoliuni. 

4th year : aiulifiowers. 

The chemical requirements of such a rotation are considerable 
even assuming that very lieavy dressings of seaweed and farm yard uamj 
are available, these should be supplemented by applications of fertilijjj 

1058- Blind Soldiers on the Land. — Bakonsje TKRNAJir>( A. (Note (rom ihe valati 
Hriiy Association) in Complus Ri^ndus des SUncei de I'AcatUmie d'A^ri-ultu’e ite 
\’oI. II. No. 21, pp. 595-602. Paris, 1916. 

Ever since the beginning of the war the Valentin HanyAssociatiotiij 

undertaken the task of helping blind soldiers to earn their own liveliioo, 
and whenever it has been po.ssible they have put .such soldiers back ti 
their old pre-war trades and occupations. On this principle large miaibei 
of blind men should have been brought back to the land. The Associa 
tion was already in touch with several men who were successful faimerj 
poultrymen or bee-keepers in spite of having lo.st their sight, a,s for exanipli 
the owner of a vineyard in Kranche-Comte who though he became bliti 
at the age of forty kept on working for many years. Another had bea 
taught a trade specially adapted to the blind (straw and cane work), bij 
preferred an agricultural occupation and rapidly became a skilful labourer 
The latter man was an immense help to the Association, for his case coiili 
be quoted to the blind soldiers and it could be pointed out to them tiul 
they had the advanta.ge of being already familiar with farm operation 
He was even charged in July 19 15 to go round to the homes of blind soldieu 
and to show them by liis practical example what could be accouiplislieil 
without sight, to encourage them to be self-reliant, and to induce the® 
to try to pick up the threads of their old life. 

The results of this policy have been excellent : one man has gone bad 
to an employer for whom he had jireviously been working for nine years 
and has regained much of his old skill ; another man, besides going back to 
his original work, has taken charge of 50 beehives to which he attenls 
mostly at night ; a third man who is not only blind but also suffers froii 
slight deafness and a certain weakness in the right arm has taken uptbeim- 
nageraent of a farm again and works himself in the garden and at pruning 
vines. All show remarkable pluck ; but even the most able man wba 
deprived of his sight is largely at the mercy of his surroundings andcouM 
accompli.sh little without the help and sympathy which arc most sureh 
found amongst his own people. 

The Valentin Ilaiiy Association is establishing a small poultry farm for 
blind soldiers, as experiment have recently shown in England that chicko 
rearing and fattening is work particularly well adapted to the blind. 
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CROPS AND CULTIVATION. 

,3,. Measurement of the Surface Forces in Soils. - shim, chahles a,.,™ ■ 

Xte Boiantall Gazette, Vol. I,XII, No. 1, pp. ,-31^ g ^ ^ “ 

A contribution to our knowledge of the mechanics of soil 'ZlLr, arid 
,, 4clabons of this latter to plant growth. The main purpose of the wo k 
^to hnd .some means of measuring the force with which par&leTof 
,il, ol varymg fineness retain moisture at different degrees of ^yness ano 
, „btain some more definite knowledge concerning the amount oT ' back 
„11" occurring in soils when the total moisture content is so low as to S 
e to glowing plants. A number of experiments were carried oJ 
,the re ation of seeds to sod moisture, an aspect of the question wWch 
therto has not received the attention it deserves ’ “ 

The sedsoiXanthium were chosen for the experiments owing to the 
pid te-estabhshment of moisture equilibrium relations after disturbance 
tey were derived from 119 plants derived m their turn from the seeS oi 

angle plant of A. pennsylvamcum ; individual variations should therefore 
reduced to a immmum. lunciure 

The saffa used in the major portion of the work were i) the subsoil ot 
1 0 ^:SOStU loam - a heavy clay - and, as a contrast to this, 2) a 
t,h sand manufactured from quartz rock and, finally vaLL IZ 
« of .Met .pp«r i„ ,.bfc IV. He 
No. I as deteimiiied by mechanical analysis was as follows : ^ 


Very Fine 


Clay 


0-5 % 


nr % 


01.3 % 


.10-4 % 


I Sr Tn? ^5.2 per cent and the wilting coeflicien, 
Xo. 2 was a very pure quartz sand, the average diameter of the narti 

. being very dose to c.io mm. The moisture equivalent was rner 

t and the wilting coefficient 1.3 per cent. ^ 

A«,il/if,mi seeds have been 
Siieh tds a v aenii-permeable coats. 

ttiillvln ^ b” the osmotic measureiiients. It consists 

rsnlpkiricTcZZ®*^^ ‘he air-dry seeds 

besced fmm h. calculating the internal pressure 

e vapour pressure of the solution over which it was found 


SOIL PHYSICS 
CHEMISniY 
A2n> 

MICROBIOLOGY 
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Table I. — Moisture intake of Xanthium seeds in osmotic soJut-, 


o.r M - 
0.3 M - 
0.3 M - 
0.4 M - 

0.5 M - 
0.6 M - 
0.7 M 
0.8 M 
0.9 M 

1.0 M 

3.0 M 

4.0 M 
Sat. 
Sat. 


temperature 23.5“ C; 

intake 

in percentage of air-dry 

Solutions 

volume molecular 

1 hour 

4 hours 

7 hours 

10 hours 

24 hours 

■ 

0 

16.39 

4438 

48.78 

50.38 

51.18 

— Na Cl 

16.79 

39-43 

45-8; 

46.(8 

46.39 

— Na Cl 

17-12 

38.67 

45.00 

43.57 

45-93 

— Na Cl 

16.07 

3405 

40-75 

41.95 

42.24 

— Na Cl 

14-36 

31.21 

38.08 

39.97 

40-33 

~ Na Cl 

13.96 

30.26 

3587 

38.08 

38.70 

— Na Cl — 

13.80 

25 57 

32-41 

33-57 

34-77 

I _ Na Cl 

13-32 

26.29 

30.99 

31-73 

32.79 

~ Na Cl 

13-13 

25.22 

29.21 

29-95 

31.12 

— Na Cl 

12.58 

24-34 

27.64 

28.95 

29.14 

Na Cl 

11.90 

22.92 

25.42 

26.48 

26-21 

— NaCl 

8.19 

1455 

18.25 

■8.43 

i8.6d 

— Na Cl 

4.81 

8.37 

y.84 

10.08 

11.00 

_ Na Cl 

3-42 

4.94 

5-24 

5.84 

6.21 

— Na Cl 

— 0.67 

— 0.77 

— 0.58 

— • 0.58 

“ 0.58 




5r-5S 

46.33 

45 . 5 a 

4=.n5 

40.2? 

3S.98 

35>iS 

32.85 

31.12 

29.?8 

26.73 

185s 

11.76 

6.33 


to be in equilibrium. Though by no means exact the calculations 
near enough to the osmotic determinations to be of great interest. 

The earliest soil measurements were made with No. 2) sand. Sb 
of known weight were packed firmly in sand of known water content 
paraffined wire baskets, and allowed to come to equilibrium. The tf 
were confined finally to the region of soil moisture from air-dry to the «i 
ing coefficient, because with a higher moisture content the seeds aln 
became .saturated with water. In the case of this sand it was not ui 
the water content was reduced to about I per cent that a noticeable “ ba 
pull ” was developed by the soil. 

This method is obviously open to the criticism that friction retards t 
movement of water in dry soils, and that the seeds therefore do not rea 
actual equilibrium with the total soil mass, but only with the soil hr 
near them. In order to meet this difficulty, a rotation method (bottl 
arranged on rotating wheels driven by a motor) was adopted which bim 
the seeds constantly into contact with fresh soil particles. 
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Table II. Relation of Soil Moisture to Intake by Seeds. 


"joil moisture 
P percentage 
4 absolute 
\rdgbt - 


' (air-dt7)| 

■951 ' 

.6&' 


Intake by seedsj 
in percentage 
of air-dry 
weight 


Osmotic pressure equal to surface force 
in atmospheres 


I 


- 0-53 
0.00 
i 0.38 

0. 97 

1.58 

1. gi 
1.06 
3-73 
3-35 
3.6S 
5.t8 
6.16 
6.25 
8-55 
6.47 

9.58 

10.76 

9.81 

IO.S2 

15-79 

U.94 

15.81 

17.46 
21.36 
21. II 
23.88 
20.62 
28.61 
32.60 
31-54 
3^.00 
33.86 

37-70 

41.98 

39-77 

4.3-25 

4*79 

45-15 

47.26 

49.31 

43.79 

46.54 

50.00 

51.44 


! 14 Cl saturated = 965 atmospheres. 

1^697)* 

; E532) 

;( 4 i 8 ) 

! Na Cl saturated = 375 atmospheres. 

i 

: 4 M. Na CJ cs 130 atmospheres. 

* 2 M. Na Cl = 72 atmospheres, 

M, Na Cl ’ss 38 atmospheres. 

M. C12 Hi2 06 = 22.4 atmospheres, 

0.5 M. Na Q s= 19 atmospheres. 

I 0.4 M. Na Cl = 15,2 atmospheres. 

0.3 M, Na Cl = 11.4 atmospheres. 

■ 0-2 M. Na a = 7.6 atmospheres. 

I o.i M. Na Cl 3.S atmospheres. 

i 

I Saturated =; o^oo atmospheres. 


=4 ty 'tS Mlcutotcd from the enrre ol moislare-hoMins pouer of the s 


1 as deter- 
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Experimental Results. 

A. Measurement oj the Seeds. — The data resulting from the nieasu 
ment of the internal forces of Xdnthium seeds by means of NaCl and r Y 
solutions are given in Table I and these figures may serve as a basis ' 
the soil experiments, where the surface forces of the soil particles, 

of osmotic pressure are pitted against the internal forces of l,he seed 

B. The Surface forces of Soils. — Soil No. i. The results of 4 ej 
number of tests made with the subsoil of the Oswego silt loan uej 
tioned above are shown in Table II. 

Soil No. 2. — The results af a series of tests with the fine quartz saj, 
running from air dry (0.14 per cent) to a little beyond the wilting cae| 
cient (1.3 per cent) are shown in Table III. 


Table III. — Relation oJ moisture in No. 2 Quartz Sami '0 Mois/n,, 
Intake 0} Xanihium seeds 


Soil H,0 


Intake H,0 


in percentage of absolute weight 


in percentage of ait-dry weight 


0.14 (aLr-dri') 

0.159 . . . ■ 

0.175 ■ ■ . 

0,203 • • • 

0.44 . . . . 

0.81 . . 

1.03 . . . . 

1.49 - . . . 

1.79 . . . . 

2.14 . . . . 


— - 0.306 
1.407 
5.02 
21.81 

33-98 

42.40 

45.t'4 

47.46 

52.06 

72.85* 


* Four seeds showing incipient germination, hypocotyls averaging 3 mm. long. 


Various soil types. — The foregoing results suggested that there inigl 
be a general relationship between soils and seeds as regards the ainom 
of moisture seeds will absorb at the wilting coefficient of the soil, 
ever value the wilting coefficient might have. To clear up this point tt 
soil types of Table IV were used. Each soil was brought as nearly totb 
wilting coefficient as possible by addition of water. 
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‘abi-K IV. — Relation oj wilting coefficient to moisture intake by seeis 


f 


St.il types 

Percentage 
of hygroscopic 

Percentage 
of wilting 

Percentage 

j Percentage 


moisture 

coefBcient 

of soa H ,0 

j of seed intake 

ind (coarse) 

' 

o. 2 ci 5 

0.73 ± 0.02 

0.65 

34-44 

pam 

3.130 

•r.93 ± 0.05 

12.66 

49-02 

itdy loam (wory fine). 

1.836 

8.33 ± o.oS 

7.86 

48.38 

^am 

2.280 

12.4 1 i 0.02 

' 3-30 

49 -Oi 

;iayloani 

. 3.82° 

16.12 Hi 0 01 

I 6 . 0 I 

49-49 

Jay loam 

• 5210 

16.34 -J: 0.02 

17.78 

47-31 

'ine srafi 

0.750 

3.21 ±0.03 

3-19 

49.77 

kind (coHTsel . ! . . . 

O.S18 

0.83 H- o.oi 

0.80 

40.98 



2.30 

10.82 ± o.oO 

10.51 

50.42 

— 

•- 





CONCtUSIONS. 

1) I'lie (otce.witli which the seeds of Xantliium pennsyhanicum absorb 
ter has been measured by two methods : {a) osmotic solutions, and [b) 
pour pressure equilibriiun. The osmotic method is at present the more 
iable. 

2) The air-dry seeds of Xanlhmm sirow an initial attraction for water 
nearly I ooo atmospheres. 

‘ 3) The attraction which exists at any moistu.e content of the seed 
reen air-dry and saturation can be approximated. See Table I. 

4) The seeds have in turn been used to measure the complex moist ure- 
Sng forces of soils, with the following results ; 

a} The air-dry subsoil of the Oswego silt loam holds its hygroscopic 
'ture with about the same force as an air-dry seed, that is, about i 000 
osphercs. 

1 ] As the moisture content of the soil increases, the surface force 
teases rapidly. When about 3.5 per cent of water has been added to 
air-diy soil, the force remaining is about 395 atmospheres. When the 
moisture reaches 0 per cent above air-dry in this soil, the moisture is 
1 with a force of 130 or more atmospheres. At ii per cent above air- 
the holding power has fallen to ’ ’.4 atmospheres. 

t) .\t the wilting coefficient of the soil (13.3 per cent above air-dry 
; silt loam subsoil) the “ back pull " of the soil particles a- 

Ws to not mere than that of a 0.1 II Xa Cl .solution, tlrat is. not more 
pboiit 4 atmospheres. This is .shown to hold trae for a number of 
p of sell with widely varying wilting coefficients, 
jj) This water-holding power of soils at the wilting coefficient is less 
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than the osmotic pressure of the root hairs of many kinds of plants, as sL 
by Hannig and others. 

6) The wilting of plants at the wilting coefficient of the .soil cam, 
be due to lack of moisture in the sod, nor to lack of a gradient of Ic, 
tending to move water toward the plant. 

7) The. view is held, therefoie, that the wilting at this ciitical soil njuji 
uie content must be due to the increasing slowness of water movem™ 
from soil particle to soil particle, and from these to the root hairs, the latj 
of movement falling below that necessary to maintain turgidity of th 
cells of the aerial parts, even under conditions of low transpiration, 

1060 - The Treatment of Peat Beds to Prevent loss of Nitrogen Due to Bacterial At 
tivity (Germany). — Arnd, T. in LandwirlschaftUche Jahrbiicher, Vol. ay, An,. 2 pp j 
213. Berlin, March 25, 191O. 

At the Bremen station for peat investigations, experiments were cap 
ried out to determine whether denitrification and the decomposition ol 
nitrates in peat beds could be prevented. The problem was attacked bj 
two methods ; (i) soil conditions were made such as to encourage nitrii. 
cation and processes favourable to plant growth; and (2) the reduction ol 
nitrates was inhibited by the use of germicides. By the first metboj 
denitrifying organisms alone were affected while by the second method 
the destruction of both denitrifiers and nitrate reducers was involved. 

1st. method. — The soil used was from a well rotted peat bed, crumbly 
and rich in bacteria. On analysis it proved to contain fair quantities^ 
ammonia and traces of nitrates, but no nitrites. The sample was pi 
through the 3mm. sieve and mixed with pure calcium carbonate at tk 
rate of 0.3 gm. of carbonate to 40 gms. of soil (these proportions haviiij 
previously been shown to produce maximum nitrogen losses). The soi 
was watered to bring it up to its original water content and placed in glas 
vessels in layers 0.8 cm., .3 cms., and 9 cms., thick ; 0.5 gm. of dry nitrati 
was added to each vessel which was then plugged with cotton wool am 
incubated fot a fortnight at 28“ C. The amoimt of denitrification whicl 
had taken place was then determined. 

The results showed conclusively that denitrification varies with tb 
depth of the soil layer in the vessels, i. e. with the amount of oxida 
tion which can take place. In other words, the greater the relative soi 
face exposed to the air, the more are the oxygen needs of the soil bactai 
satisfied and the smaller the loss of nitrogen and the reduction of nitrate 
The mean total loss of nitrogen for the three layers 9 cm., 3 cm., ando.l 
cm. were 17.8 nignis,, 2.1 mgms, and 3.8 mgms. respectively. Where the soi 
was very loosely packed, no denitrification took place, but in other cases eve 
thin layers of less than i cm. thickness showed losses of nitro,gen, andi 
may be concluded that under field conditions where the soil could new 
have such a large surface exposed as in these experiments, denitrificatio 
could never be completely prevented. 

In practice, therefore, tillage and drainage of peat soils may be al 
ways recommended in order to miiumise denitrification, but some loss 
must always be expected from that cause. 



soil, PHYSICS, CHEMISTRY AND MICROBIOIXIGY 


2nd. method. — In the series of experiments where germicides were 
the same apparatus was employed, but the soil layers were uniform- 
g eras, thick. The germicides were mixed with the soil in the dry 
jte or in solution at the rate of 25 to 200 mgms. per 60 to 70 gms, of soil 
oataiiing 80 per cent of water). 

Copper sulphate. — Even with the maximum doses of 0.2 gra. CiiSO* 
pO per 12 guis. of dry soil, losses of nitrogen were not completely 
raided. With the small doses, denitrification was intensified. This unex- 
j-ted behaviour on the part of copper sulphate was probably due to the fact 
at the greater part of the salt is precipitated ashumates in a peaty soil and 
us loses its toxicity. The humates which are hardly ionised actually 
emed to have a stimulating effect on the denitrifying’ bacteria. 

Miionesiim sidphatl and zinc sulphate. — Neither of these salts totally 
hiblted denitrification. With zinc sulphate the action was diminished a 
tie, but with magnesium sulphate it was nearly always slightly increased, 
'obibly with both these salts too the results are due to the formation of 
in-ionised humates. 

Jion-ionisable substances. — In a last series of experiments, disinfect- 
its which did not owe their germicidal properties to ions were used : 
e. carbolineum, toluene and carbon bisidphide. Where carbon bisul- 
lidewas used the period of incubation was increased from two to five weeks 
ring which time the soil was maintained at ordinary room temperature 
5tead of at 28“ C. ^ The following results were obtained: carbolineum in- 
ased denitrification; toluene had no stimulating effect in whatever 
oportion used but neither did it have an inliihitive effect except in one 
^le instance; carbon bisulphide on the other hand always decreased 
nitrification even when used in very small doses. 

It would therefore appear that on peaty land, carbon bisulphide may 
recommended as the best germicide to employ. 

It- The Chemical Composition of Plants as a Guide to the Fertility of the Soil — 

Sawik r. ill a'l/pufl.is OnummU (Rerttw of .Agricultural Experimr-nts) 

Vol. XVn, N'o. I, pp. 1-12. Petro^rail, 1 'ij6. 

Two scries of investigations were carried out to determine the rela- 
mship between the phosphoric acid content of the plant and that of the 
1 in which it had been grown. In the first scries oats were grown in sand 
which nutripnt solution was added. Each vessel contained 7 kg. of sand 
fi the nutrient solution was that of Prianichnikoff, i. e. phosphoric acid 
the form of Ca HPO‘ + aH^O and nitri^en in the form of ammonium ni- 
ite, both being used in the proportions laid down by Hellriegel, The 
iition was used at normal strength, double strength and treble strength, 
the second series of experiments the sand was replaced by two soils, 
M ^ sandy forest soil from the Agricultural Institute 

and the other a tchernoziunr (black soil) from the Kharkov 
jircultural Station, unresponsive to phosphate manuring. Calcium pho- 
a c and potassium nitrate were added in quantities equal to normal 
M ^ ^ times normal strength. 

en the oat plants were harvested, the grain was separated from the 
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straw and both were analysed. It was found that the phosphorii; 
content of the grain varied very little while that of the straw reflected*!' 
a much greater extent the phosphoric acid content of the culture nie(]iu 
The sand cultures gave the following figures : 


Normal 
Doubk 
Treble ” 


Phosphoric aind content 
in straw in grain 


0.6503 pel cent 
1 . 45 * ” " 

I.S34 " ” 


0.4844 per cent 

o.4<t84 ■’ " 

0.4865 ” ” 


In the grain the phosphorus was present almost wholly in the for 
of organic compounds while in the straw only phosphates were found, li, 
phosphate content of the plant, tlierefore, varied considerably accordhit 
to the available amount of phosphoric acid in the culture medium, butttl 
organic phosphorus remained almost constant varying only w ithin th 
limits of 0.41 and 0.60 per cent. The organic phosphorus was not affected 
by the total weight of the plant and oidy to a slight extent by the aiuonni 
of phosphoric acid absorbed by the plant. Where the nutrient solution 
was used in a concentrated form, considerable amounts of phosphoric acid 
were taken up by the plant, but only a very small portion of this was con- 
verted into organic compounds of phosphorus, the main part being deposit- 
ed as phosphate in the straw. 

Fronr these results, it shoidd be possible to draw the practical conclu- 
sion that a high percentage of phosphate in oat straw indicates the presence 
of a considerable amount of phosphoric acid in the soil. But it is pointed 
out that other causes such as general conditions of growth may also afiect 
the percentage of phosphates in plants, indeed the writer’s own experiments 
of 1913 and 1914 gave results directly contradictory to those obtained in th 
above trials and are supported by the evidence of other authorities (Hau, 
Seelhor.st, Attehbero). On the whole, therefore, it cannot be coiisidn- 
ed that the determination of the phosphate content in oat straw affords 
a reliable guide to the condition of the soil, hut in special cases it may yield 
useful information, 

1062 - The Influence of Relative Area in Intertilled and Other Classes of Crops on Croji 

Yield. — Rrodie D. a. in I'niteJ Slate'- Dcparlntenl -.f A^^ricitllurc, of the Srui/diy,; 

Circular No. 57, pp. 1-8. W’nshinvton, Tklarch 31, I 

Experience has tanglit that there is a limit to the extent to whid 
land may be occupied by the same class of crops without detriment to crop 
yield, and this experience has led to the adoption of rotations. Just 
what proportion of the crop should be planted to intertilled crop (i. e. coni, 
potatoes, tobacco, etc., planted in rows and cultivated between the rows], 
what to grain crops, and what to perennial grass, to prevent senois 
injury to the soil, are questions that the farmer has always had to answer 
for himself, largely from his own experience or from the established custoa 
of his locality. 

During the past two years studies as to the relation of the type »• 
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pjing to the maintenance of crop yield have been made on 240 farms in 
„ster Pa,’ o" 303 farms in Central Illinois. ul has al 0 

„ade of the data conip.led for 377 other farms in Chester Co Pa 
ooo farms m I^inawee Co. Mch. The studies • ' • 

e productive capacity of the various farms by means of ther^^^rop 
jex” which may be defined as the crop yields of a particular farm ex 
,,,ed in percentage of the average crop yields in the community 
Results of the investigations indicated ■ 

I) That there seems to be in all districts so far studied an optimum 
ventage of the crop area of, the farm wliich can be devoted to TsS 
of crops and maintain maximum yields. Even under the rather fii 
types of farming prevaili,^; in Chester Co. Pa. and in Le„aw^ c"' 
eh,, and under the in^e extensive type of farming in Cental Mnois' 
.optimum area of mtertilled crops in each case falls witliin 5 per ceS 
eacli other, the range being about 32 to 36 ^ 

2) That when more than this percentage' of area is devoted to a single 

3) That in Chester Co. Pa. the optimum percentage area forperen 

1 grass (timothy and clover) is about 36 per cent of the crop area of the 

4) That data of this character make it possible to construct a crop- 

g system which shodd under average conditions, produce maximum 
cIs with a given quant, y of manure. In the ca.se of Chester Co sud“a 
tem constriKhed from data brought out in the iqra suryey corresponds 
, closely to the practice of those farmers who maintain high yields and 0 
K who have made highest profits. ^ ^ 

These conclusions were arrive.! at as follows: the relation between 
crop vie d, the iiercentage of the crop area of the farm in intertm d 
)s, and the average number of live stock per acre was dptermlno,! f 
ster Co. Pa. and for Central Illinois (Tabic.s I and II). ^ 

"a T' crop yield was next investiga- 

ip yield (kble IV) 

of area amongst the diffe- 
C a,.ses of crops occurs when lo per cent is allowed for crops not in the 

rt dcmps^almr'.^' r cent is under 

m a crops, 36 percen in perennial grassand the remaimng 18 percent 

"Su 7 mad this corrLponds 

TtPr * the most successful fanners, Table V shows the croi) 

a « i "er. i. doB, b,„«. 

Mts aLuhi producing the hi gh- 

yieldsareobtain^rt^^tl,^'’' ^oes not prevail 

sacrifice of soj] fertifit^^ saenfiee of profit or high profits are made at 
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Table I. — Relation of per cent of crop area in intertilled crops to crop 
in Chester Co. Pa. (1914 survey). ' 


Na 

of farm 

! Per cent of crop area in intertilled crops 

Average 

no. animal units (i) ' 
pel 100 acres in crops 

'''■"“E'oc, 

Range 

j Average 

72 

I,es5 than 25 

j 1 

j 20.8 

37-f> 

96 

58 

25-30 

i 27.4 

41.2 

loo 

53 

30^35 

1 32-7 . 

48.4 

105.2 

57 

35 or more 

1 

j 4 1-4 

53-4 

i“.t.7 


(i) An animal unit is a mature horse or cow or as maay smaller animals as require tli{ 
horse or cow, ». t head of young cattle; 5 hog«, J sheep, or 100 hens. 


Table II. — Relation of per cent of crop area in intertilled crops to crop ini 
in Central Illinois (1913 survey). 


No, 

Per cent of crop area la intertilled crops 

Average 

no. aninuO units 
per too acrei in crops 

Avernge ctcj 
iQdn 

of farms 

Range 

j Average 

75 

Less thm 37.5 

28.4 

19-3 

102 

72 

37.6-48.9 

43.3 

18.1 

loj 

82 

49,0-59.9 

53-9 

17.1 

loo 

74 

60 and over 

73.6 

15.S 

93 


Table III. - Relation between the per cent of the crop area in mmitdm 
not intertilled and crop index in Chester Co. Pa. {1914 survey). 


No. 

of farms 

Percentage of tlie crop in annual ciops not intertilled : 

Range '■ Average { 

No. of animal units 

1 per 100 a'.fW 

in crops 

1 

j Averagt ® 

1 index 

! 

64 

Less tbrn i8 

14,2 

51.9 

toj 

73 

18-24 

26.0 

44-5 

102 

48 

24-30 

26.9 

39.8 

99 

53 

30 and over 

i 

34*9 1 

36.8 

1 97 ! 
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I' - “ Rdation of per cent of crop area in perennial grass to crop 
index in Chester Co. Pa. (1914 survey). ^ 


No. 

Per cent of crop area 

in perennial grass ' 

No. of animal units 

Average crop 


Range 

i Average 

in criq» 

index 

64 

I^css than 32 

r 22.9 

46,7 

102 

48 

32-39 

34-7 

44,8 


5? 

4G-45 

41.7 

44.2 

102 


45 and over 

• 

' ' 51.7 

40. S 

98 


• • • 






jLE - Average percentage oj area of inlertilleil crops, annual crops not 
intertilled, and perennial grass, Chester Co. Pa., (1914 survey). 


="= 




- — r--.' 

- - - 





tTa;^e pvrccntaj'es 



1 

Clasri of crops 

On 

On 

Oil 

Modified for ; 


27 farms 




' i 

240 farms 

showing 
highest yield:! 

shoning 
lowc'l yiold-c 

hii:lio«t 

highest 
profits (i) 

i 

jrtitkd 1 

28.4 : 

3 - 1 -0 

27 -I 

36 

34-43 

luals iiol iiiterlilUd . . . 

22.3 

18.8 

'• 13-4 

iS 

10-19 

.■nifial .Lirass 

38.0 

. 3 Sa 

39.4 

3 " 

40-50 (1) 

rddi, orcluird, etc 

”■3 

9.0 

9.8 

10 



ii) The fiijures for Uiis column arc derived ficim a inn eiirvcv 
All ha> crni^s including annuals. 


13- Tjtraphosphate”. — VINASSA, (•,. iTmin Asa-iailtmal in I ,■ 

V,.:n-,n Asraru llalumc, Vul. NI.IN, N.,s. p,,. ,n.n 

Tetraphosphate is a new fertiliser receutlv put on the market 
d has been suggested as a substitute for basic slag. It i,s prepared bv 
Miig powdered phosphorite with carbonates of the alkaline eartlis (at the 
»0f ) per cent by weight of the carbonates) and heating the mixture 
1 The mass is then moistened and inert bodies 

nht-in 1' ‘containing 20 per cent of total i>hosplioric acid 

sti! I ,, product is a dry, gieyish-u lute powder, al- 

iiMb ^ ^ -V" which it gives an alkaline reaction, and partly 

in acids which cause an evolution of carbon dioxide, 

^‘*^^ted with a niuulrer of solutions and the 
imbnnt'' phosphoric acid was determined : similar tests with Sfax 
c nere carried on at the same tiiiic. The results are gii'eii below. 


M.AMJRE3 
VU MA.VUP,n>G 
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Comparative, solubility of teiraphosp'haie " and phosphonie. 

Grams P,Ot per 

Solvent 


Water 

Water saturated with COg. 

Saline solutions (NaCl and NaNOj, NH4CI and 
(NH4) jSO*) 


0,71 gm. 
phosphorite 


^ S®- 
trace 


Ammonium awtatc 18 % 

Arnmonmin malate 40 % 

Ammonium tartrate 20 

Ammonium ulrale 

i “-5 - ^ ■ 

Citric acid • 2 % 

I 10 

” Cilroformic” acid (4 “i, citric acid, 6 % for- 
mic acid, 10 ®;, NaCl) 


00009 
o 0009 
000016 

(1 011,(1 
o.oir.ft 

0-0529 u.o:^ 


14,04 per cent . 


" Citroformic” acid was proposed as a reagent by the inventor c 
" tetraphosphate ”, yet even with this solvent, phosphorite shows a high 
percentage of soluble phosphoric acid than does' “ tetraphosphate aj 
with all the other solvents the same thing was observed. These resi 
would indicate that no valuable changes take place when the phosphorite] 
heated with the carbonates of the alkaline earths, and that the proces 
which is complicated and costly is also useless. The name “tetraphosphate' 
is very inappropriate a,s its insolubility clearly proves it to contain iieitha 
tetraphosphate nor calcium silicophosphate both of which products Imi 
been isolated from basic slag, by Hilgenstock and Caeeot, Fromtl 
purely chemical point of view, there is no analogy between basic slag ai 
“ tetraphosphate ” which may be simply considered a ground plwsphat 
mixed with inert compounds. 

Occasional satisfactory results obtained by farmers with this substani 
and said to demonstrate its particular efficiency shoidd be looked upon a 
inconclusive. 


1064 - Lucerne Inoculation Experiment, Hawkesbury Agricultural College (New Soi 
Wales) 1912-16. — Heinrich J. O. In Agricultural Gazette of Scu-' Sou^h Il iiffs, V 
XXVII, Xo. 3, pp. 305-313. Sydney, May, 1916. 

An experiment was conducted at the Hawkesbury College during t 
years 1912-16 to contrast the various methods of inoculation for lucer: 
on manured and unmanured land and to ascertain their practical val: 
in establishing lucerne on soil which had not previously borne it. 'n 
ground chosen for the experiment was a plot of well drained,, uniform, li 
sandy loam. Methods of inoculation were as follows : 


3 

3a 

4 

5 


6 . 


Inoculation of sectl with lucerne rhizobia. 

” ” ‘•oil ” ” ” before sowing. 

” ” ” ” ” after germination 

” ” ” when half grown . 

” ” ” ” soilofsimilarcomposUionfromanestahlishcriluceriii-ait 

” ” ” ” ” soil of dissimilar composition from an 

lucerne area 

” ” scc<l with vetch rh^obia. 
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Table I. - Result oj examination for nodules three months 
after sowing. 





Plants ' •' ” " • 



. n 2 

; with nodules ; 

of inoculation 

Manure 


on 

roots T, 

Remarks 


— - - ■ - 


Number 

Percent; 

IPCt 


-14 

0 

0 : 


No manure . . . 

69 

12 

*7 Fairly large; -,-4 on a plant. 

(,(;iilaUfl aftif 

eniiinati'-'n. 

1 1,ime .... 

70 

55 

79 Large to medium ; scattered ; 

axerage .i. 


^ Complete manure 

70 

15 

21 Large sIk; scattered. 



75 

0 

0 

leck 


^3 

2 

2 


No manure- . . . 

70 

2 

•5 

oculairyl before 

5 wii;g. 

time 

tiS 

107 

*4 Jledium; scattered; .average fi. 


Complete manure 

84 

6 

7 Scattered. 

cck 


60 

I 

2 

ci'k . 


69 

1 

1 

:d iiiocu'ated ' 

No manure . . . 

69 

0 

0 ' 

iih luc'trnc rhi- \ 

lyirae. ..... 


7 


jbia, 

Complete manure 

f '3 

5 

^ j Small; average 5. 



77 

0 

0 

Dtck 



0 

b 


No manure ... 

62 

0 


oi iiioculalLd, .• 

/ 

yme 

75 

I 

1 


Complete manure 

(>fi 

i) 

0 

keck 


7 ^ 

0 

0 

kiculated with ( 

Complete manure ’ 

89 

55 

62 ' Avrr.age 6; fcatiered 

Itiil Ilf the same \ 

lyime. ..... 


S2 


buiposiiion. ( 

No manure . . . 



94 

79 

^4 ; • 6 : » ; at lop. 

foculaicd ^vith / 

Complete manure 

74 

4 

5 

D'l of dilTerent ) 
iompositicin. jl 

Lime 

!^5 : 


64 Average 3 ; scattered. 

No manure . . . , 

/S 

62 

6 

8 Scattered. 

kek ...... 



0 

keck , 




leck 


97 

0 

0 


7 * . 

0 

0 

inoculated ( 

No manure . . . 

94 

0 . 

0 

hth veich rhi- ■ 
blia. i 

Umc 

72 

0 

0 

Complete manure i 

73 

0 1 

0 
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Table II. — Relative yidds of lucerne 1913-14, 1914-1^ 


Method of inoculation 


Kel»livc yiaj 

plot , 


luoojlated after ycrmiiuition 


No manure . . 

j Ume 

Complete manure 


^ No manure . , , 

Inoculated before sowing Eime ...... 

/ Complete manure 


Seed inoculated with lucerne rhi/obiu 


Not inoculated. 


No manure , . 

I 

Lmic 

I 

Comj)lete nianuic 
No manure . . 
I,' me 


( Complete manure 
I Complete manure 

Inoculated with soil of same eoiiipcsUion. ■ T.ime ..... 

^ No manure , . 


Inoculated with soil of diRcrect comjosition 


Seevd inoculated with vetch rhizobia . 


I Complete manure 

Eime 

* No manure . . 


^ No raanuit . . 

Eiiuc 

Complete manure 


^6,03 

lOi.bS 

^6,cj 
]CI< -2 

U:.rj3 

*> 5 . 3 '' 
I’ 5 v 9 
113, 1(j 

9402 
10;. I) 
1(0, 

K(',5k'' 

.'9.64 

'^^■34 


The land after 1 >eing carefully prepared, was divided up so that eac 
method of inoculation except was tried with: a) no niamirc, h) lime a 
the rate of one ton per acre and c) complete manure (i c\\t. superphos 
phate, ^2 stilphate of ])otash, * 2 cwt. sulphate of ammonia i)eracre| 
About three months after sowing, .samples of roots were examined for no 
dule formation with the results given in Table I. Ten months after tlielayiai 
down of the experiment another examination was made for noduUs. Tb 
results obtained were similar to the i>rcvioiis ones, but it was evidea 
that the earlier examination was the more reliable as the older the plant th| 
deeper are the fine roots on which the nodules are found andthegEat^ 
the difficulty in ujjrootii^ them. Moreover if the treatment is efficaciouj 
nodules wall be found on the young plant as early as six moiitlis afttrg^j 
mination. Finally in February and March 1916, four years after the 
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j^jthe experiment, a further examination for nodules was carried out, 
'this contained lucerne rhizobia, 

piom Table I it will be seen that ; 

j) The method of artificial inoculation with cultures of lucerne 
jiibia as efficient nodule producers as the inoculation 

soil of the same composition as the land being treated. 

2) Inoculation with rhizobia from a legume other than lucerne is 
.({ective when used with the latter crop. 

5) 'the addition of lime greatly increases the nodule forming power. 
Whereas these deductions are in full accord with those of other investi- 
tots, the present experiments gave results different from those obtained 
other l>arts of the world as regards rield. In Table II will be found the 
mes for the 1913-14 and ioil-i 5 haivestings from which it is evident 
)t inoculation had a depressing effect on the yield when used alone or in 
jjiraction with lime or complete manures. 

The Application of Botanical Science to Agriculture. — uom ard Ai.w;ri (im- 
IKiial Emnomic Fotaaist, Pusal in The Afyiculliiml JmirmI /•! India, Sjiccial IinlUii 
Scienti' Cotigrtss Nurntx-r pjx 14*26. CilcutU and Ixindon, 1916. 

A study of the literature dealing with agriculture indicates that there 
snue confusion of ideas as to the prc“cise relation which exists between 
e science of botany on the one liand and the practice of agriculture on the 
her. In the present paper, an attempt has been made to define the bear- 
j of the scientific aspect of the vegetable kingdom on tl’.e economic de- 
iopiiient of crop production and to show how a knowUdg.- c{ this txsience 
n best be applied to agricnltmal problems. For any real advance to be 
ade in crop-production, a thorough scientific knowledge of botany in all 
i branches is one of the first conditions of progress. This will be clear if t he 
al problems to be solved are considered in all their bearings. 

The attemirt to improve cultivated crops by adentific methods is a re- 
nt development and can be traced to two main causes - (t) the gradual 
cfignilion of the fact that in agriculture the plant is the centre of the sub- 
ct : and {2) the rapid rise of the study of genetics which followed the re- 
scovery of Mendel’s results in inheritance. 

The importance of the plant in crop production may be .said to be gen- 
ially tecognized at the present time. A large number of botanists are 
jiiig employed at Experiment .Stations and the public have often been 
Id to expect that a revolution is about to take place, particularly through 
le application of what is jiopiilarly known as Atendefism. .A critical exa- 


nation of the literature discloses some signs that these extravagant 
pcs are not likely to be fulfilled, not that tlie.se hopes are imjiossible but 
flier bccatisethe problems have not always been taken up on a snflicienfly 
»ad basis and attacked simuitaiieoiisly from several staiidpohits. 

II Vii Development of Botany. 

The more recent developments in botanical science are fortunately 
tendiiig to a study of the plant .as a living whole. Both the scientific study 
he field i]f plant associations (ecology) and the systematic examination 
toe various generations of plants rai-sed from parents which breed true 
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(genetics) are doing much to mitigate the evils which follow from mj 
deTOtion to purely laboratory work. Ecology and genetics are 
the botanist into the field and will, in all probability, materially in ^ 
the future development of the science.This _ will be all to the goud 
should do much both to raise the standard and emphasize the importan 
of field work and also develop the natural history side of botany, 
botany of the future is likely to combine all that is valuable in laboraton- 
work with modern ideas on ecology, classification, and genetics. 

r/jp relation oj Botany to A/^rictUtare. 

A wide scientific outlook on the many aspects of plant life is the Snj 
condition in applying botanical science to practical problems. 'Phe 
step for the botanist is to study his crop in the field and to learn to appjj 
date the agricultural aspects of crop-production. 'The investigator nruj) 
himself be able to grow his crop to perfection and it is not too much tos^ 
that no teal progress can be made without this. The ordinary agiicji. 
tural processes applied to any crop bear a direct relationship to the phvsii). 
logical necessities of the plant and have been evolved from centuiies of 
traditional experience. In all investigations on crops, a first-hand knowfedgt 
of practice is necessary and nowhere is it so important as in plant-breedij» 
workwhere practice is quite as valuable as an acquaintance with the methods 
and results of genetics. The greatest devotion to the study of inheritance 
using for this purpose material indifferently grown, is largely labour lost 
as many cha: acters are masked rinless the plants are really thriving and well 
developed. For instance in wheat, the red colotrr of the chaff never develops 
in badly grown plants thereby causing great confusion in systematic andj 
breeding work on this crop. In tobacco, the various leaf oharactere artj 
almost entirely masked by bad cultivation and their inheritance can oiilrl 
be studied if the crop is grown to irerfection. 

Science and practice must be coinbined in the iiivestigatoi who must 
himself strike a correct balance between the two. The ideal point of vin 
of the improver is to recognize agriculture as an art which can bc't be de. 
veloped by that instrument called science. Once this is fully ivalircd aiii] 
acted upon, the place of the experiment station in agriculture will be under- 
stood as a matter ol course and the qualifications needed by the uorkeis 
will be self-evident. There will Ire little or no progress if practical agrienl 
turists are associated with pure scientists in economic investigations. Thn 
has often been tried and has never yielded results of any importance. Tit 
reason why such co-operation fails is that without an appreciation oi 
practice the scienti.st himself never gets to the real heart of the problem. Tie 
history of the indigo investigations in Iitdia is a very good case in point 
During the last 20 years, a nttmber of scientists have been employed mao 
endeavour to improve the production of natural indigo. Over £50, o*’ 
have been expended on this work between iSgSand 1914 but no results tavt 
been obtained, largely because the scientists preferred to engage Europe® 
assistants on indigo estates to grow their experimental crops rather than tt 
cultivate them themselves. The result was that the real problems uejf 
not discovered, a large amount of ineffective work was done and valnao' 
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lie WAS lost during which the natural indigo industry declined and the 
iitlietic product rapidly established itself in the markets of the world, 
le solution of the indigo problem has recently been disclosed by a study 
(lie plant in the field. It is not too much to say that if a properly qua- 
botanist with a knowledge of agriculture had attacked the indigo pro- 
;bi twenty years ago, the history of this industry would have been very 
[ferent. 

Pbere remains for consideration the commercial aspect of investiga- 
ins on crops and the necessity, on the pait of the worker, of keeping in 
ise touch with the requirements of the trade. Particularly is this impor- 
pt in the case of materials used in textile industries like cotton where any 
^becl alteration in the raw product might easily involve extensive changes 
, machinery. In the c^se of cereals like wheat, it is necessary in improving 
le variety to follow closely the needs of the manufacturer and to ensure 
ist any new types introduced into general cultivation can be milled to 
Ivantage. I he successful merchant often possesses information which 
of the greatest value to the botanist and which helps the investigator to 
iceive the manner in which an improvement can mo.st effectively be made. 

That a combination of science, practice, and business ability in the 
me individual is essential in all agricultural investigations dealing with 
e plant will be evident if the kind of problem awaiting solution is consi- 
red in detail. Many of these questions fall into the following three 
is,ses : 

(1) Improvements in the efficiemy o] the plant. — Any attempt to increase 
e output of a crop can only be successful it the the physiology of the 
lilt is considered together with the economic aspects of production. Such 
oblenis have to be solved within the working conditions of the plant fae- 
ry and also within the general economic limits imposed by labour and 
pital. In such matters, the investigator might easily go astray unless 
keeps the laws of plant physiology in view and unless he is fortified by 
bowledge of practice and an .appreciation of the general working con- 
lions. 

( 2 ) i he Ireaimenl of disease. Ihe inadequacy of much of the experi- 
ait station work on the diseases of plants, in which fungi and insects 
e concerned, has recently been referred to by Professor Bateson in one of 
e sectional addresses to the British Association. 

In the course of his speech, tliis gentleman drew attention to the fact 
at there is at the present time hardly any comprehensive study of the 
orbid ph} siology of plants comparable with that which has been so great- 
developed in application to animals. The nature of the resistance to 
sease, characteristic of so many varieties, and the methods by which it 
ay be ensured, offer a most attractive field for research, but it i: s one in 
ich the advance must be made by the development of pure science, 

‘ those who engage in it must be prepared for a long period of labour 
thout ostensible -practica 1 results. 

i3) The motion of improved varieties. — lu this work an uuderstaudiiig 

K needs of the crop and a knowledge of systeniaty and genetics must 
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be combined with the insight of the inventor, no possible scientific lufti 
can succeed without the intuition of the breeder. Any attempt to oh* 
or record the characters of large numbers of plants and to obtain the j 
selections by a scientific system of marks is hopeless, as the investi 
would be a speedily swamped by the volume of his material. Tiig : ' 

of the breeder' is necessary for the w'ork and the judgment, which com k 
practice, in the rapid summing up of essentials by eye is far more useful o* 
the most carefully compiled records or any system of score cards, 4'],^ ^ 
cessful plant breeder is to a large extent born and not made. .Science In' 
the born breeder by pro-viding him with new and better instruments ^ j 
by bringing knowledge to bear from many sides, it accelerates the ( ” 


and lightens the work in a multitude of ways. 


- Olltpt 


1066“ A Biochemical Study of Nitrogen in Certain I.egume5. -winii,vG, j, , 

0/ £' vpi-roiicnt Station, Itulldin Nv>. fyq, pp. 471-5,., 

March 1015. 

The writer discusses the whole ijuestion of nitrogen fixation bk le 
niinous plants and gives an account of his own experiments on the sJi) 
ject. These he divides into two parts ; 

I. Simties to deUminc through which organ legumes obtain tiimf,!; 
■pheric nitrogen. The plants used were the soybean [Cheine hkpida 
and the cowpea (I-'igna unguicutata Walp). Uniform seeds were cartful!, 
selected and inocnlated with an infusion of B. radicicola. The plant', 
were grown in silver sand to which a nutrient solution was added, bothsanj 
and solution being free from nitrogen. Wolf bottles were used as con. 
taining vessels in order that the atmosphere around the roots should he 
controlled, and whereas the roots of some plants were maintained in d 
gas current consisting of 96 to C)H i)er cent of oxygen and 2 to 4 per cenl 
of carbon dioxide, others were maintained in a current of air, .M theenj 
of each experiment the nitrogen was estimated in each plant, and tin 
amount fixed was determined. Results arc given in Tables I and II, 

The error in soybeans nos. I and 2 was partially accounted for iy 
a slight injury to these plants by gra.sslioppers and red ants. There was 
also a small exiierimental error. The fixation shown by cowpea no. 
was ahso attribntcil to a leak around the stem which preveute,! the \ldll 
bottle from being gas ti.ght. .All plants receiving air had well developd 
nodules. 

The experiments were repeated and the results were coiilirmcil. In 
order to test the viability of It. radicicola after ex])osnre to the abnoraisl 
atmosjrhere, infusions were made from the roots of plants grown in tbe 
oxygen current and ap])lied to cowpea .seeds that had been sterilized and 
planted in sterile sand. Sterile conditions were maintained tbroiigliont 
the test. Profuse nodule formation resulted, showing that tlie viabilitv 
of B. radkkotn had been in 110 way impaired. 

Plants grown in the oxygen current usually developed two and 
times three leaves before tliey seemed to be checked in their grn\rt!i. Sou 
an interesting translocation set in. Ifach plant removed the riitrogei 
from the lover leaves and developed a new leaf of a normal .green eolow 
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Table I. - Ftxation of nUro^en by soybeans. 


No. 

of pifi't 

J Treatment 

j 

1 Nitrogm in plant 

Nitrogen in settls ' 


j alter 26 daj-s 

Nitrogen fixed 

] 

1 

1 C02 4- 0 

rngoLs. 

10.43 

ingms. 

tngnis. 

2 

3 

C08 4 0 

1 i 

IO.G5 

17.61 

II.4 

•1.4 

— 0.97 

— u -75 

4 - 7.07 


Ta^e Ft xttlto n of nitrogen by cmupeas. 


Treatme*t 

Nitrr^en in plum 
after 37 days 

Nitrogen 

in set-dlings at start 

Nitrogen fixed 

CO^ 4 - 0 
CO* 4 - 0 
CO* + 0 

Air 

Air 

mgms. 

9.21 

1.3.03 

9-43 

24..S4 

23-<’f 

7.90 

7.90 

7.90 

7.90 

7.90 

mgms, 

r- 3 i 

5- '3 

>••53 

lf>.Q 4 

13.71 




Age 

ol i.'lant 


NUrc^«i 
ia tops 


Nitrogen 
ill roots 


Nitrogen 

ill 


Nitrogen 
in whole 
plant 


Nitrogen 
in .^eeds 


Nitrogen 

fixed 


3S 

53 


87,10 


‘ 3-35 

22.70 

■iiu 

-10.15 

3'>.S2 


28.04 
4;. 10 
Si.95 
00.40 
54.5<i 


128.49 

- 7 r 30 

41.3-30 

4370; 

333 20 


57-30 

57-30 

57-30 

57-30 

57-30 


71,19 

217.09 

35^'.oo 

399-77 

275-90 


green of the old leaves disap, ^are<l from the margins lirst then the 

ateST^lf ' '^™W>od from the plant'. The troee's 

her leaf who! T 1° L'ive co om to 

>e W , r™ of r r'T' '-f «- fornred. The 

We,wance of the plants was very characteristic, 

>«/ >"lro„ combonn,h in flu- various 

of phnts' ‘nsohtble nitrogen were made on tlie dry 

Pl-rots grown under siiecially controlled conditions. Total 
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Table IV. — Analysis oj nitrogen in soybeans (mgms per jar ol 5 


Part 

of plaat 

^ losfduble * i 
nitrogen i 

Total 

soluble 

oitrogcu 

Nitrogen 

distilled 

with 

Na OH 

Nitrogen 
ppted by 
pbospho 
tungstic 
add 

Other 

soluble 

nitrogen 


top 

61.52 , 

24.39 



4.16 

20.23 


root 

8.90 

5.00 

— 

0.85 

4.15 

13( k - 

nodules 

' 15-72 , 

II.61 


3-54 

S.o; 

'733 

top 

: 13515 

37-99 

— 

8.11 

29-SS 


root 

I5-I9 

5-87 

— 

0.48 

5.19 

-Mi 

nocluks 

32-83 

16.03 

— 

9.66 

6-3/ 


top 

146.79 

I4O.12 

— 

25.63 

lM„)(j 

2».<n 

root 

27.03 

1 0.4 2 

— 

0.93 

15.49 

m 

nodules 

-17-95 

35-o« 

— 

18.55 

i(M5 


top 

>83-35 

■34-29 

17.86 

25.96 

9>M4 


root 

26.14 

12.93 

2.49 

0.85 

y-.'iD 

39.0; 

nodules 

31-77 

27.27 

2. 38 

15.3.5 

9.. 14 

59.4 

tot> 

151.68 

95-3^ 

12.02 

29.31 

53-99 

-■i:oc 

root 

21-55 

14-38 

1-34 

3-38 

11.06 


nodules 

29.23 

27,21 

2,00 

12.13 

13.08 

5t-4 


nitrogen was estimated by the Joldbiiuer method ; insoluble nitrogea 
presented that part left midissolved after prolonged shaking with wat 
soluble nitrogen was divided into the nitrogen precipitated by phosp 
tungstic acid, the nitrogen in the filtrate from this precipitate and a furt 
fraction obtained by distilling the water soluble nitrogen with sodi 
hydroxide. Results are given in Tables III and IV. 

The experiments were repeated with soy'bean and with cowpeas : 
the following conclusions were drawn : 

(1) The total nitrogen determinations show that about 74 pert 
of the nitrogen of the cowpeas and soybeans at the time of harvest ii 
the tops, while the remainder is distributed between the roots ami 
nodules. In the earlier periods the roots contain the larger part si 
later they contain ranch the smaller part. 

(2) The percentage of soluble nitrogen in soybeans and cowp 
varies with the different parts of the plant and with the period of grow 
In these experiments the soluble nitrogen, as an average, constituted 
the tops about 45 per cent of the total nitrogen ; in the roots 34 pc' ® 
in the nodules of the soybeans i per cent, and in the nodules of the a 
peas 34 per cent. 

(.3) Phosphotungstic acid usually precipitates some form of mt 
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J 1,1 some cases the amounts precipitated varj- widely while in 
,1, the agreement is close. Jn these ^ries the nitrogen precipitated 
plosjihotiingstic acid averaged in the tops of both soybeans and 
about la per cent of the total nitrogen; in the roots5.5ner cent 
the noflmes of the soybeans i per cent and in the nodules of thecowpeas 
per ceirt. 

(^j other fonns of sohible nitrogen than those precipitated liv 
osphotnngstic acid and sodium hydroxide occur. In these scries thev 
jstitnte an average in the tops of both .soybeans and cow peas about 
ot the soluble nitrogen ; in the roots 77 per cent ; in the nodules 
tie soybeans 89 per cent, and in the nodules of the cowpeas sa per cent 

(5) Fi.yaton takes place at a very early period in the growth of the 
sifog. -sometimes witMn 14 days. It is rajiid in some cases especiallr 

thcowiieas. ■ 1 • . 

(6) Plants grown under the conditions of these experiments contain 
anmoma nitrites or nitrates, a.s measured by the nio.st accurate che- 
cal methods. 


, -The Effect of Heavy Dressings of Mineral Sails on the Development and Struc 

llir9 of Laniiii jr''<iii(f/fiichf lahrlmlhi, Vo] \y 

)itt, Mnrch .:s. '' 

In order^to investigate the harmful effects of mineral salts when an 
ed ill excessive quantities, plants were grown in pot cultures and as 
in as they were past the seedling stage, Wagner P. K. \ salt (contain 
;S .3 per cent of nitrogen, 26.8 per cent of potash and 17 5 per cent of 
osphonc acid) was added to the jiots in sncce,s.sivc dressings which were 
itinued even after injury to the jilaiits had Irceii observed The plants 
K then left in the pots another few weeks before being removed for e.y 
linatioii- anatomical and mondiological. The actual amount of salts 
plied was not determined accurately as the object was merely to injure 
■pkct.s b)- over manuring. Au ordinary garden soil was iscd in all 
« blit one I e. Hehanthns annmts which was cultivated in silver sand 
Ml with mitneiit salts. Controls fed so that normal development could 
tr place were grown in all imstance. . The plants selected for the trials 
It: KC/irtito Pepo. Hdumihm immus, Raphanm caiiilatm Urh’a 
®|S. hi^opyrum escukntum, Pluwolus mm,s. Boram afici- 

M. Uituni Stmmmiim. Tropaeolum majm. Rimcx alpinm 
The results showed that the critical or harmful dose of Wagner salt 
ne with the species of plant. Their order of sensitiveness was' as 
2 Hcl'anllnn. Iropcuolmn. Rumex 

mus, horago, Fagopymm. Al.so the amount of injurv done l aricd 
W rad,v.dual.s and with the degree of humidity in the air, though no 
I , be made with regard to the latter observation 

i waiing aside leaf modifications it may be said in a general waj- that 
similar results in all the species employed. Normal 
itfrf o 7 * Hw plants were all' more or les.s 

that with Citairbita, PHa- 
■ ' atiira growth was at first stimulated, esjiecially loaf growth, 
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but that this ceased after the first few applications of salts. Stem ijfj 
lopnient both as regards length and thickness was retarded, but the l(nj 
internodes were not shortened to the same extent as the upper ones 
bably owing to the fact that the plant was less unhealthy in the early ty 
in the later stages of its life. Raphanus .stems were less straiglit tlie 
gles were more marked at the point of attachment of each leaf. As aij 
flowering and side branches behaved exactly like the main stem |, 
in P/mseolus the branches were larger in proportion. In all cases b, 
stem and branches were greener than in control plants. The time ot 
ing varied with different plants, the flowers being always dwarfed 

While the development of the lower leaves w’as usually normal t 
growth of the upper ones was poor. Leaf blades and petioles were affj 
ted, leaf blades being frequently bent and twisted. The leaves wereal 
darker green in the initial stages, but this difference gradually lad 
away. Stomates were smaller than in normal plants. The root's\stf 
was stunted by large doses of mineral salts. 

Anatomical examination revealed the following differences betwe 
normal and injured plants : In the stein, the cortex cells were smaHe 
the chlorophyll content was higher ; the formation of starch, tannin a 
o.xalate was less active. In the leaves the same differences were obserw 
the leaf-blades were also thicker ami while the smaller size of all cells n' 
noticeable it was esjieciaUy marked in the epidermis and in the palissa 
tissue. Rapfuinus besides containing more ch!oro])hyll also hail larger clii 
mophores. 

In a small mtmber of trials, the pots were lixiviated after a certa 
time to remove the excess of salt and the jilaiit.s were allowed to denli 
under normal conditions. Recovery occured in direct proportion to t 
amount of injury which the ])1ant hail suffered. 

io6,s - Nitrogen Requirements of the Olive Tree. - i’ctui, i,. in Aiiiihii.t 

Kcoifinucii. i ih'i il; Fir. nzi, XCf,V, pp. i 14- l-'lDn'iu't'. Inly ; , 

The writer has shown in previous investigations on 0/ivi cimptiu 
that all members of that species, wilder cultivated, growing oniioororhi 
soil, invariably bear a certain number of flowers in which the ovarvijij 
coinpiletely differentiated and that imperfect flowers such as these f: 
to fruit. In normal plants the cause of the abortion lies with the sappl 
of nitrogenous substances in the flowering branches which is not siilliciei 
to meet the requirements of all the flowers produced. Lock of .soil moistu 
is also an indirect cause, for by injuring both roots and leaves, it intcrfei' 
with the transpiration current and thus prevents the traneport of sufficei 
nitrates to the flowering branches for the proper develoimieiit of all ovane 
The difference between the nitrogen content of a perfectlv fertile bran( 
and that of one bearing nothing but flowers with abortiae ovarie.sh 
proved to be considerable ; while the former was shown to contain he 


(1) I’JaTu: /y. .-liiiii Willi,- uLilaltii* tlcirtilivo. KictTcht. Iiii'ififi i '' 

Tolivo, cldlii K. Shiii-'iitc iti if ilalt . V, jip, K'li 
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,, to 2.370 per cent of nitrogen in the dry matter, the latter onlv con- 
jea from 0.724 to 0.924 per cent. The phencnicna can also be internre 
ted as a stimulation to over-production of flowers correlated with a scar 
■ of nitrogen in the flowering branches. 

The present investigations were directed to a further studv of the con- 
iiitinK causes ana moie particularly to the part plavetl bv the “ mvco 
he - rootlets as nitrogen storers. These “ mycoiropic'” rootlet^ 
dets or cndotropic mycorhiza are cansed by the presence of a svmbiotic 
4,5 i„ the cortical parenchyma of the root ; they can like normal rootlets 
jrb nitrates front the soil solution by means of hairs • but where 
he nitrates absorbed hy normal rootlets are passed directly throueh 
cortical parenchyma to the distributing vessels of the central ci-lin 
the nitrates absorlxd by mycorliiza are immediately changed to com- 
organic compounds for the benefit of the eiidophitic mvcelium v hioh 
, on these substances and on the starch found in the adjoining cells 
A large number of experiments were carried out from which the follow' 
results may be summarised : 

(1) In a soil containing little organic matter, whenever nitrates were 

led in small quantities. 'i. lower than the usual percentage in non- 
iirecl soils, niycorhiza were found in large numbers, their deWlopiuent 
itig inversely with the amount <.>f ax'ailahlo nitrogen in the soil .-\lso ■ 
i was always a proportional reduction in the growth of normal 
ets, No nitrate reaction (i) was obtained from the mvcotrophic roots 
lese cases, ’ ^ 

( 2 ) When nitrates were present in qiiaiitilic-s up to but not exceerhim 
: usually present in a good iioii-maiiurcl soil, about one third of the 
ets were transformed into iiiycorhiza. N„ nitrate reaction was ob- 
d from the mycorhiza. 

(3) W hen nitrates were pre.sent in large r|uantities. ven- few iu\'- 
za n ere formed and those few gave a positive nitrate reaction fn 
ca-ses the rapidity of growth of the normal rootlets prevented the fuu- 
iifcTlion to a large extent, an.i even where the fungus managed to 
•rate into the- root and to develop, the luvcorhiza was not able to 
ami hx all of the nitrate absorbed bv the root. 

I'bese facts demonstrate the effect of endotropliic mvcorhiza on the 
trees urtli regard to the mtercepiion oi nilrtiles and identical results 

ei! obtained when the nitrogen was absorbed in the forir. of am- 
a. -Moreover once the nitrogen has been converted into organic 
oiinMs only a minute portion of it ever goes back into circnl.atimi in 
<)u plant, e\-en when the interccllnlar hviihae which are rich in albu- 
Ma are subjected to aiitolysis or digestion. 

IC interception of nitrogen must accentuate the ill effects of a poor 

development of 

irnr^ !•') active. Practical trials have shown that on w cll 

' - s n.ih 40 to 40 jier cent of the rootlets are transforiued into 




' n k.skd by the Moliwh iiath<„l 
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mycorhiza while on a hungry arid soil the number may rise to gS p^j 
And the condition of the roots is always reflected in the number of 
with abortive ovaries. Further, where the nitrogen supply issolimj' 
the whole vegetative growth of the olive tree .suffers. Sandy soils pojjj 
lime and organic matter and liable to long periods of drought are pjo; 
larly favourable to the development of mycorhiza, whereas riei cjW 
reous soils stimulate the growth of normal roots. 

Experiments were also carried out to determine whether the enclonj 
cal mycelium intercepted phos[)horic acid. No interference in absorpti; 
and transport wa.s observed. 

Olive trees wFose flowers are almost all .sterile do not repaiu tfs 
fertility even when generously manured and this fact would iiidicatf ilj 
the flowering branches, after being submitted to n prolonged course o' ni, 
nutrition, undergo profound physiological modifications which .ire in 
versible. Further investigations are required to establish whether tl 
change is realty complete, or whether the trees would eventuallv tecoe 
with time and treatment. 'I'hc nitrogenous manures which arc spech| 
useful to stimulate the formation of a normal root system are those dirett, 
available to the plant and owners of olive groves should be encniirn 
to dress their groves periodically with such fertilizers. 

io6i) - Correlated Characters in Maize Breeding.— Collins, u. n. in fount, ii .1 

al Reiic'arch, Vol. VI., No. i:, pn. -i tai'k-s - LXlil. Wn-ihiiutuii, D. 

lime 19th, 

Two principal methods of breeding can be distinguished, depend: 
on the manner in which selection is carried out : 

( 1) .Selection may aim at the isolation and propagation o( desira 
types of individuals. 

(2) .Selection may be directed towards the variation of individi 
characters, regarding which improvement is required. 

With the majority of crop plants the method of selection of h] 
has been by far the most productive, but this method ha.s been very lit 
used in the improvement of maize. Selection has been by charadi 
instead of types. 

It has not been clear why the isolation of types of plants has not 
a factor in the improvement of maize. Although the differences in j 
characters are very clear and striking, few breeders have been able tod 
tinguisb well defined types of plants within the commercial varieties, 
recognizable types exist, it must mean that groups of characters tend 
appear together : in other words, the characters are correlated. The eh 
to which obvious characters are correlated is therefore proposed as a m 
sure of this tendency towards the persistence of types. The expenmo 
results here reported show that in the progeny of a hybrid between t 
very different varieties of maize, the characters studied, instead of forffl 
coherent groups, are almost entirely independent in inhentance. 

In attempting to measure the extent to which types persist by w 
of correlation coefficients, it is necessary to distinguish different bn 
correlations. For this purpose correlations are here classified as pnys] 
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■siological and genetic. A method is also proposed by which physio- 
' cal and genetic correlations may be distinguished. Physical correla- 
te are those in which the relation of cause to effect is evident, that is 
jjY in which one character is a function of another (for example when 
' iiicrease of weight is correlated with increased height). Physiological 
" dfiftoKS those in which two characters are both the result of the 

r pjjysiological tendency, as when long intemodes in the primary stem 
correlated with long internodes in the branches. Genetic correlations 
ffloiise the large residue of correlations, the nature and causes of which 
■c subject to controversy, but which are associated with the method or 
chanisin of heredity. In order to determine with certainty that a given 
ridatioii is physiological and not genetic, it would be necessary to de- 
jnstrate the existence M the correlation in a number of subjects in which 
tlie individuals possessed the same hereditary tendencies with respect 
the characters studied. Theoretically this is only possible in asexually 
cHgated groups. Approximately pure lines can be obtained where 
IJpoilination is possible, so that if correlations are fpund, they may with 
iurance be considered physiological. With maize, however, even ap- 
jximately pure lines present such abnormal conditions that some other 
thod of study must be sought. For this plant it would seem that the 
utioti of the question might be approached by comparing the degree 
correlation in types or varieties having a relatively restricted ancestry 
(h that in several generations of hybrids crossed among themselves .and 
lived from two contrasted types. An equally satisfactory method is 
compare the degree of correlation in the hybrid of the 6rst generation 
h that of the generations obtained by cro£.sing the hybrids among them- 
es. If the first generation is all descended from a single cross, its ga- 
(ic difference.? should be no greater than those of the progeny obtained 
self-pollmation. 

The hybrid that afforded the data for the jnesent paper was a cross 
necn " Waxy Chinese " and " Esperanza ”, two varieties of maize 
larated by a number of definitely contrasted characters. These extreme 
es must have been completely isolated from very remote times. The 
irid was made at Lanham, Md. in 1908. The plant of Waxy Chinese 
i as female parent of the hybrid was grown from the original seed 
wrted from China. The Esperanza variety belongs to a peculiar ta pe 
naize {/lea Hirta of Bonafous) that appears to be confined to the table 
is of Mexico. The characters of the two varieties presenting the sharp- 
contrast are as follows. 

" Esperanza" “ H’imt Chiiu't " 

ly endospcmi \V?.x\ truloEpcnii. 

idling fipticc ?hort Braacbuig sjxicc knij:. 

d ?rect TnsscI airvtil. 

;ktf! fif ih(. inflorescence in whorls of Spikelets of the male infloR'seciicc iiifierted in 
pairs. 

k'D;?. (iluiiies short . 

hheAihs with Inberculate hairs. Leaf sheaths uithout tuberculatc hairs. 

*leaf iiladvK horizontal. Upper leaf blades erect. 

rltaf blaiiffi distichous. X’pper leaf blades monostichoiis. 
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The large number of well defined' characters which differentiate 4 
two varieties rendered this material exceptionally favourable fo, 
study of coherence, by which is meant the tendency for characters associjt 
ed in one parent of a hy^d to remain together in the later generation 0 
the hybrid. 

for the study of correlations xi characters were selected in rvlritj 
the parent varieties show'ed little or no overlapping.^ The correlation end 
ficients of all the combinations were calculated, and it was found that, oj 
of 55 possible combinations, 20 exhibited significant correlations. Tien 
was not a single case in which the correlation between two character 
was closer than 0.5, a fact which in itself offers an explanation of the di® 
cultv of recognizing types in maize. 

'This lack of coherence of characters in maize, coupled with the fac 
that in order to maintain a satisfactory^ degree of vigour diyer.silied antes 
try must be maintained seems to render the method of isolating type 
inapplicable to this plant. As an offset to the limitation thus imfjosci] 
advantage may be taken of the fa..'ility with which desirable charactei 
derived from different parents can be combined. 

Appended is a fiibliography of 11 works. 


1070 - Number of Chromosomes and Size of the Nucleus in Some Forms of 
iirrhittum* — Ukeslavetz. L., in biopo no nimh'.KitlHoli /louiuKid 

[ihilleiin vi Hotmy). ,,th yciir. No. 1 . ('Ml. 1>I>. -’Si-aS? (English UMpp iSf-J 

l’ctr<i?TaO, JuiiC', T’tK'- 

As cytologists rarelv have at their disposal pure material of iion -1 
brid origin, and as much importance is attributed to the nucleus and cli 
niosomes in the transmission of hereifitary' characters, the number of cb 
mosoines in pure lines of certain plants and in their Itybrids h.i\e beeiii 

termined. , , • , 

The researches were carried out with pure hues of Anlmhmm mi 
1 hitiiolimn and .1. lorlmmtm, and also with hybrids of the first and 
coiid and the first and third. The cells used were taken from the to 
buds 280, 56. 10, 25 lieiiig examine.-l from each variety in them 

cited. Thanks' to the abundance of material it was iiossihletoobt 
a large number of nuclei in which the nuclear plate was elearlv visihe. 
The nucleus and chronisoiucs are very small, but during the ]i 
nuclear plate the chromosomes are far enough apart to be eoui.tec ea 
Ahso, the size of the nnclcus has been determined diirma the pi 
of "synapsis" when the nuclear content gathers itself together at one sr 
The researches of other workers liave shown that the diffeiem.- in ' 
of the nuclei of different iilants is most evident in the se.xii.i re s 
this pha.se of synapisis, and also that the size of the mick-us * j 
a means of morjohological distinction between types tliat areco -1 
systematically. 

From the data obtained it is concluded that : u f I iwii' 

(i) The nuniher of chromosomes in the somatic cel > " ■ 

A. latHolium and A. lortuusum is the same, i, e. 18. 
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J,e „.,fc rf .1, hve.Ug.U.„ .. ih, .i„ 


.•], lafifolium 

A. ma/us 

.■1. (or/UGSum 

A.imfus X ^<^fiuosum . 


Number 

of nuclei « 

& 

7.01 [i . 

75 6.84 (i ,, 

45 6.01 (i. 

6.04 [i = Si, 


ijb 


Tkse results show that ; 

a) The size of the nucleus in the 
raapsis is almost the same in A. 
ens of 4 . tortnosum is considerably smaller ' 

h) The difference between the size of the m 1 • • 
in A. majus and A. latifoUum finds a parallel in X 
al character of these types. ^ external morpho- 

c) The nuclei of the hybrid A. tmius y A 
as those of A. tortuosum. ' are the same 

fie differences in the size of the miclri *1, • . 

im lead one to suspect other moqrhologioal dTffere™^’^' 
sen the nuclei, though they escape^tectln 
• investigation to examine various other nknt 
lumber of the chromosomes are the same^bnt "in” 
of the nuclei differ. ' '”'hich the dimen- 

'he article is followed by a resume (pp 20 , .nni 
: mideus as transmitter of heredkarv^tharlter'''f h tr 
publications is appended. ' A bibliography 


\ AX lyUijK in CuUura 


xo'?'r °'’rw 

, ^ “r- "“SVHliigi-n, ■ 

' - 2 w ,? “*"«■ l»™ by tb. ,™- 

Among its feet des-n^T on ■' mosaic 

'ly appeared in iqw iTwn r r '"dividual 

’’y the greaL ShJ ofTr ^tom the rest of the 

^).h>nhecolomof £tube/s ^ (-’ 9 lbs. 

’".?ated oval shape of its taberf Th,-' by 
P or Its tubers. This ,s an mtere.sting ca.se of varia- 

>■ 95 plants were obtfe^^ v’f planted in pots, and 
visions : ' naturally grouped themselves into 

) /h plants susceptible to mosaic disease. Some of these resem 
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bk-d the mother plant 07 in appearance and size andotheiB exhibited ,5^ 
or less variation in shape and colour, 

2) 17 healthy plants with violet tubers. 

3) I plant possessing normal tubers, with the exception of thre 
a whitish yellow colour. The latter were planted, and in 1514 prodac 
pure descendants with whitish-yellow, healthy tubers. 

4) I almost healthy plant, showing evident marks of variatio 
rdolet petioles ; glabrous and shining leaf blades, very elonpteil • gri* 
rapid and exuberant ; tubers of various shapes — normal violet and roj 
ded, deep violet and rather oval, red and very elongated. These ive 
all planted separately in pots, and in 1914 the crop showed that 

a) the red <010111 is tramsitted by the red tubers to their desti; 
dants, which are more or less liable to " mosaic disease ". 

b) the violet tubers produce plants bearing violet tubers, bet the 
plants are clearly dirisible into two groups — healthy and susceptibh 

From these data the following genealogical tree may be built up ■ 

mother plant 07, susceptible 

1911 

1912 

0701-0711 0712 0713-0723 

susceptible healthy susceptible 

(in variation) 

j 

1913 


76 

I susceptible 

I healthy 

17 

susceptible 

(32 violet tubers) 

2 1 red tubers 

healthy 

violet tubers 

(3 whitish yellow) 

27 violet 

violet tubers 


(tubers) 

tubers 


1914 


1914 


From 3 

From 32 Plants 

Plants 

From: 

tubers 

tubers violet, susceptible. 

healthy, 

ri'd tiiU 

wlutish yellow, 

plants tubers violet 

tubers violet 

placK 

plants 

susceptible, 


uith 

healthy 

with 


red vM 

with whitish 

violet tubers 



yellow tubers 





This biological study is being continued with a view to establislin 
character and number of the “determinant" elements in the appear 
of new characters. 

Tin's ease of variation is of some scientific importance and is 
much practical value, as it demonstrates the possibility of isolating 
fixing a variety of potato which is healthy and not susceptible to in 
disease. 
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, gyptriments on Crossing Two Varieties of Sunflower {Helianthus annuus 
y H agrophyllas A. Gray) to obtain a type resistant to rust, in Russia. — 

sazvi'KROV, F. A., in TpyOht Tmpo m npiuc.j4tdmii 'IjomiMiihm. (imiktin of Aiipiicd 
Diiliiii.' ) W’- i (KnslKt text PP. I l>latc>. 

j.rtusnid, May 1016. 

In the breeding of sunflowers for oil great importance is attaclied to 
lieir resistance to several hostile agents, pi which the chief are Homeosoma 
' emtiam Wall,, and Pturcinia Helianthi Schr. 

tete are types of Sunflower which are resistant to the first or second 
11cm!' example the group of ■" cuirassed ” (l) Sunflowers, and among 
jjfin the Karzinshii, which is not attacked by Homeoaoma nebnlella Hb., 
[jil the Xelenka which, besides, resists Orobanche cumana Whill). but 
(•e do not yet possess amoil Sunflower capable of resistingthe rust, the n-.ost 
ledonbtable enemy of all. Puccinia Helianthi attacks all types, that of 
u unnnns L. as well as that of H. dehiHe Xiitt ; H. agrophylhm A. Gray, 
L i.riiamental plant, is a solitao’ exception. . 

1 'I'jij experiments were carried out at the section of X’oronezli of the 
ireaii of Applied Botany of the Ministry of .Agriculture. The preliminary 
.(.jtigations carried out by the author oil several varieties'of sunflower 
(i establi.shed the fact that H. Ayrophyllm A. Gray, was endowed with 
rertaiti resistance to rust ; in 1912, one plant of this was not attacked by 
st and in 1913, a very wet year, a good mnnher of plants e.scaped the 
sense. For this reason, a cross was made between (l) a variety of cniras- 
f! .Sunflower (var. ti'golnij) resistant to Homeosoma nebutella and to Oro- 
r,(k aimatm Wall and selected from one of the plots of sunflowers not 
fested bv Orobanche, and (2) a,H. agrophyllas received from Germany, 
he choice fell upon the latter because, unlikeother seeds obtained from 
ah' and Moscow, it was not attacked by rust. 

The mother plant wa,s H. annnus and the male plant H. agrophvlhis ; 
ttir characteristics are as follows : 


Ht'luinihux Annuus I,, var. Vi;n/inij. 

•; Stbiti not brancbtid 

li Avg-rase heiaht of stem 1 65 cm ( = 66 ins.). 
Stem owered with thick aii<l riKi'l hairs, 
rpper part of the stem clothed with !on- 
i;cr hikI rofter hairs. 

,11 Middk leaves heart'shaitcd. 

1 Uavts crcfii and wrmkkfl 
: \ lari'c inflorosctiice. 

'fRcaptnclc flat, slis’htly convex, 
j Ray fluri'ts yellow (var, fiavus). 

'i I'isc lliin-t-; dark yellow (var. 


Helutnlhus A"rophy!lns A. r.ray, 

Stein much branched from the ba>c. 

Average height of stem, 175 cm ( 70 

St<m aivereil with stdt whitish hairs 
I piKT part 01 the stem clothed with a thick 
dttwn of u silvery wliiio odour 
Miiiille and csix'dally iipiH-r leaves cloiiea 
tcil, »w lanceolate. 

I.otvcs whitish, (city or. both ^idc^. and soft 
Jx-veral small inilorcsccucvs th(‘ lartjcst niea 
'iin-s 7-S ems (-- o.S-3.2 ins.) 
RtccptJiclc VI ry o-nvix. 

Kav florets lUirk yellow (\ar. mV/Zonisl. 

Disc florets brawn (var. iiHHiiSHs). 


li lOe ’ eiiirassc'd " sunflower^ distinguishol by a sikcdal structure of their fruit (a 
knfl) in the pericarp of which, between the corky Ui\ cr and tlwt of sclercuchyma there oecur 
hkiiiillWthiTki ni'd layir. 
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11} Achenes large. 

12) Achenes of type Zelenka (2) 
i;?) Achenes net spotted. 

14) Flowering rather late. 

15) Badly attacked by rust. 


Achenes small. 

Achenes of type Gajdukovskij ^2) 
Achencs spotted. 

Flowering very late. 

Not attacked by rust . 


The individuals of the first generation were not uniform and showed 
several degrees of intermediate types which was to be anticipated, seeing 
that the mother plant was heterozygous. Nevertheless, it was the 
character of the male plant which predominated, especially in the structure 
of the leaves, and in the branching. As for the resistance to nist, it turned 
out that all the plants with green leaves, that is to say those which 
resembled the mother plant, were very strongly attacked by the pj. 
rasite. The rust also attacked a small part of tte plants with grey-grpej 
leaves i. e. those intermediate in structure between the female and 
male parents. All the other plants, with silvery-grey leaves resetitbling 
those of the male parent, were not subject to rust. The fact that 2-3 of 
the individuals were resistant to rust showed that the investigator was on 
a good track, and although among these individuals there was not one 
that was interesting from the agricultural poini: of view the researches 

were followed up in IQIS* , 

For the second generation the observations were made in 307 indhi- 
duals reproduced from the seeds of plants which had not been attacked 
b\- rust. In tlris generation a considerable number of types were obtained 
in which w'ere combined, in various proixortions , the characters of one or 
the other ancestor. Thoiigh it was not possible to find any individual, 
pre.senting a pure reproduction of the characters of its forebears, yet types: 
were often observed that were very' close to one of the ancestors and only 
differed from it in one or two characters. M the same time a considerable 
number of individuals w-ere obsen-ed which occupied an, intermediate po- 
sition between Ihe two original parents, as had already been noticed amonj 
the indhdduals of the first generation. Neglecting other characters of thf 
hvbrids of the second generation, their behardour with regard to rust may!* 
iiidicated It must be remembered that the year 1915 was most excep 
tional for the spread of this disea.<«. The hca.vy .summer rains encoimg 
ed the development of the parasite so that by mid-August nearly all thf 
leaves of the , ‘Sunflower were withered in a very large number of plants, Bui 
•observ'ctions made in this vear, .so favourable to rust, showed that yi 
the hybrids resisted the disease. The distribution, with reference to then 
structure, of the leaves which were attacked by rrrst and those which mtt 
resistant to it, was a.s follows : 


(2| The achenes of the sunflower Zdeiik.a are characterised by the presence of 
laver and liv their striiied c«ts, while ill those nl the sunflower Cajdukovski] 
special pigment soluble in water which is Irwalised in the eorUy laj-er. See EuUet,.. n. . 1 i ■ 
Botany, Xo, t-j (79.' pp. 574-57* P.trugrad, 1915. 
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leaves 



attacked 

not attacked 


by nist 

bv riLst 

'?) Green leaves. . 


— 

b) Grey-green leaves .... 


6 

c) Silvery-grev leaves . 


64 


3 

7 


226 

77 


t IS seen from tbs table that the plants affected bv the disease had 
green leaves wble those wMeh were resirtant had greyireen 
Paves of the mtermedrate type or silvery.grey leaves of the male t vpe If 
i, be cons.dered^that o,ly the seeds of those hybrids were used which 
,.ere not attacked by ru.rt the preceding year and which, in most cases had 
;,y.green leaves and also that one is depending on the characteri tics of 
ie second generation, it must be recognised : “ 

(i) that the resistance to rust is a recessive character. 

(j) , that It fully obeys the Mendeliaii law, 

(3) that between this characteristic and the structure of the leaves 
here does not exist an abso iite correlation, since the immune plants Ire 
ound m all the classes (a, b, and c) ^ 

In the s^nd generation there are types wbch mav also have an in- 
eieit from the agncultural standpoint, and which will serve for the futile 
xpenments that it is proposed to make with a view to obtaininga fo2lf 
iiiiflOTer resistant to rust and useful for agriculture. Meanwhile these 
,.ha e.vpenments have given a result of practical importance namely 
W by crossing appropriate parents a variety of Sunflower can be obtab I 
hioh IS resistant, at one and the same time not onlv rn H 


rrT;£22”o2b' manure and fertilisers under continifdls 
™thv, clotr be dover anc 

«ntogetherinthe2eat «th, both beinj 

laize, wheat clover) the latter h a three year rotatior 

' iS a S ^‘'’8-39 bushels 

fertilisers u^d in^eith continuous cropping, 

'«2atl1h n n th Th former 

^ five ear and thr ‘ " Table 1, The results hi 
fears r'espectktly ^ of to and 

l^eTdlfSZ lT bas 

^ '«^eeased-th7Xiri 4 alone 

3 -7 bushels per aae as an eight year average. 
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The use of acid phosphate and manure has increased the yield 40.58 biisheis 
thus leaying 9.31 bushels to be credited to the acid phosphate. 

3) On such acid soils as are found on the Station farm at Wooster 
one ton of binned lime, or two tons of ground limestone, applied once in 
5 years, has increased the yield of corn on an average 7.35 bushels pej 
acre on the fertilised plots and 8.25 bushels per acre on tte unfertilised 
plots. Taking into consideration all the crops of the rotation, the appi;. 
cation of lime has been worth, on the average, fi 2 18 s o if (o $ 14.21) per acre 
per rotation, the cost of the lime being £ r is Oif. {? 5). 

4) Comparing very deep ploughing (15 ins) with ordinary pliiughing 
(7 1-, ins) and with subsoiling {carried out by running an ordinary suhsoS 
plough in the bottom of the ordinary furrow for an extra depth o[ - 1,, 
inches), the 5 year average gain for subsoiling has been 2.32 bushels pe[ 
acre and for the deep ploughing, 0.43 bushel per acre, compared with tin 
quantities obtained with ordinary ploughing. 

5) Plantings of maize made at Wooster from May 4 to 10 have a 
given larger yields of shelled corn per acre than the plantings of other dates 
though the moisture content and the shrinkage have been lower for tlif 
plantings made from April 24 to 29. Of the plantings of the latter dates 
78.62 lbs of ears as weighed in November have been required to equal a 
bushel of shelled com in April, wliile of the planting of June 2 to 6, gi.qsibs, 
of ears have been required. The variety of com and all the conditions tj| 
growth except date of planting have been the same. 

6) Where the distance between rows (42 ins.) and the number ol 
plants per acre (12 446) have been the same, one plant every twelve iiidits 
has outyielded 3 plants every 36 inches (in hills) by 4.55 bushels per acre. The 
produce obtained from isolated plants and from those grouped in hills of 2,3 
and 4 respebtively was : - grain, 46.88 ; 46.28 ; 42.33 ; 42.85 bushels pei 
acre ; stems (stover), 2 827 ; 2 417 ; 2 168 : 2 180 lbs. per acre. 

7) With hills 42 inches apart each way, the maximum yield of 

shelled corn, as a 10 year average, has been secured from 4 plants per hill 
or 14.220 plants per acre. j 

8) Nine years tests of deep (4 ins.) as compared with shallow ( i b irii 
cultivation show an average gain of 4 bushels per acre in favour of shalkn^ 
cultivation. The average crops have been respectively : — grain - 56.4! 
60.4 bushels per acre ; stems — 2 691, 2 874 lbs. per acre. 

9) Two years' tests of three late cultivations of com (in July ai 
August) with a one-horse cultivator, after the ordinary cultivation h; 
been carried out with a two-horse implement (five cultivations in Jni 
and early July) .show an average gain of 3.44 bushels per acre for lateci 
tivation. 

10) A 10 year average variation of 6.25 bushels per acre lias bee 
found in varieties of corn w'ell acclimatized to the locality where tested. ■ 
variation in yield of 34.29 bushels per acre has been found in varieties gio" 
and sold for seed within the state of Ohio. 

11) A comparison of ears varying 2.44 inches in length, o" 
average shows a ditference in yield of only 1.39 bushels per acre, as a i 
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Table I- - Continuous vs. Rotation Corn. Twenty Years Work. 


;oiitmuC'U? . 
Jolation (i) 

Wation (2) 

iolalion(2> 


Sy-tem 

Treatment 

ApplW per acre | Av. yldd par acte-bulhtls . 

1 

Per crop j Per 5-years 

1 . ’ , ! yield 

i ist ; Md 3rd 4th f„r 

iPenod period^ period period eo years 

;oulinut)il 3 . . • 

jotalio'i [ij ■ • 

;outinufiiis . • - j 

1 

None . . . . j 
None . i 

5 tons 25 tons 

,26.2616.76 10.43 8.44 15.47 

'31.89 30.82, 131.04 20,31 28.95 

43 '^ 3 -io.ii; 34.62t30.22 37.02 

Manure . . . ; 


lbs . I 250 lbs 138.86 39.09: 28.0026.83 33.19 

lbs I 985 lbs ;35. 78 49.54 53.9144.10 46.49 

S tons once in 3 years on coni (3) 60.20 

Average of 8 unfertilized plots 43) 35 19 


(]] 5-year s rotation. - (r) j.years rotation. - (31 Average for 17 years 


'fAHLE I I. - The Value of Manure and Phosphorus. Three-year Rotation. 





Average yield 

Average 

value of increase 


1 lebS 


of Cora 

))er acre 

Trealinent 

per acre ■ 

Cost 

per acre- Bushels 

of all crop 
of the rotaliou 


Period ist Period 2ad 

»897-i905 19061913 ist Period :Dd 




s. d. 



s. 

d. 

s. d. 

$tall iiiaiuire 

• ■ ■ 16,000 

— 

57.13 

04.14 

95 

7 

121 s 

Jtall manure 

• • ■ . ! 16,000 i 







kid phosphale . , , , 

.... 320 ) 

9 4 

62.28 , 

73-45 

'57 

0 

189 6 

5 iall aianure 

■ • ■ • 16,000 , 







Floats 

r 

.... 320 ^ 

6 S 

61.07 

74.05 

148 

0 

•55 II 


S'oue : 

Average 8 uufert. plots. . . . 


36.99 ^ 32.87 — 


'ear amage a difference no greater than might have been expected had 

ear tn the shorteared strain, it has not materiaUy affected the yield. 

average, tapering ears have excelled cylindrical 
■ars tit yield by 1,65 bushels per acre. 

13) Eight years continuous selection tor bare, as compared with 

llled tips difference of 0.34 bushel per acre in favour of 

aw rough with smooth-dented ears (in variety " Cla- 

'1 ) e 7-year average yield favours the smooth type by a gain of 1.76 
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Table III. — The Effect of Lime onCorn, Grown on Acid Soils, and the V i 

of Lime to the Entire Rotation. Average of 12 years. * *** 


Treatment 
(Fertilizers per acre 
for one rotation of 5 years) 

1 yield of corn 

1 per acre-Busbels 

Value per acre 
of all crop 
ot the rotalioa 

1 Uolimed 

j T,hli\ett 

1 Unlimed 

1 lime 

I. Without nitrogen. 



9. ' 

~dr 

j 

Phosphorus, 20 lbs In aeid phosphate 

36.13 

43.64 

282 

6 


Phosphorus, 20 lbs; potassium, 108 lbs. 






in muriate of potash 

43.86 

51.68 

317 

10 

384 

11. Nitrogen, 38 lbs, with phosphorus, 30 





lbs, and potassium 108 ibs. 






2s'itrugen in nitrate of soda . . 

48.85 ' 

56.29 

365 



Nitrogen in sulphate of ammonii .... 

45.80 

57-68 

333 

6| 

433 

in. Nitrogen, 76 lbs in nitrate of soda, with 

i 




phosphonis, 20 lbs, and potassium, 108 lbs. | 






Phosphorus in acid phosphate | 

49.06 ! 

55-73 

390 

11' 


Phosphorus in bone meal 

45.53 i 

52.59 

365 

0 , 

420 

Phosphorus in basic slag 

48.71 ; 

52.07 

384 

lOi 

402 

IV. Yard manure, 16 tons, estimated to j 




1 


carry nitrogen, 144 lbs. 






Phosphorus, 4S lbs ; aud potassium 1 12 lbs. j 

56.02 j 

62.71 

412 

10; 

479 

Average of unfertilized plots j 

25.96 

34-21 j 

205 

10 

255 


Table IV. — Influence of theTime of Sowing on the Yield, Moisture Contm 
and Loss of Weight. 


Date of sowing 


April 

j May 

j i'fay 

i 

! Juue 

24-^9 

1 4 >o 

i I4-X7 

1 

:•« 

Yield per acre, (average ol6years), : 


i 

! 

j 

in bushels j 63 86 

68.49 

1 67,07 

54-87 

44..^2 

Moisture content, (average of 6 | 

1 23.73 % 

25.08 % 

25,93 % 

29,13 

.33.32 % 

Weight of grain obtained in April ; 
from 50 lbs ears as weighed in [ 

November, in Ibs. (average of; 

5 years) | 35.60 

34-55 

33-90 

31.65 

3045 


bushels per acre. There is thus no foundation for the opinion , so wide- 
spread among growers, that lack of marked roughness is an indication of 
shortening of the kernels, reduced yield and deterioration in general. 


STASCH CROPS 


15) Seed cars averaging 88.16 ner „ ■ . 
average yield of 64.64 bushelTof ^'elled^cMfnfrar 

j fleld of 65.06 bushels from ears averaging 76^^ Z “ w’th 

16) A comparison of kernels fmm *1,^ t Z 8™o- 

„f ears shows only 0,57 of a bushel differcMe in viehl‘^‘’''' 

jjd no difference in maturity or any imoortan/ ^ '"''^'''*8^’ 

17) Seed ears having 14,16 and "'■"racter. 

pared for 5 years. The 14-rowed ears led slJhtlv 
Terraantown; the i6-rowed ears at CarnenW^ 

18) While the height of plant and I!! ■ 

,g for high and low ears within a variety hl^rT 
aaterially the relative height of ear and Sso the rime 

;ars are assoaated with earliness. The eemr, “atunty. how 

educed by selection for low ears. parahve yield has not been 

I ig) Seed corn grown on deg 00 „ 
but per hill, as compared with five, thoiwh'larl ™'*!i 
ir quality, has not given any larger yield thrav^"*^ '‘PParently of bet- 
as grown under the poorer conditions ’ ®''«age, than the smaller 

20) The principal causes of barren plants • • 
fertility, and in time- and rate of planting S.mi, in season, 

growth have increased the amount of banenno" conditions 

21) The cultivation in septate ^ 

["ear-row ” tests) and the subsequent crossing S t^ 7"’ 
ireeding plots show possibilities of inc-reasing 7/7^7* 
ihels per acre, but it seems diflicuh togo mufhtl^ ^ to 10 bu-. 
^3) Of :3 fir^-generation 

-ceeded in yield the better parent variety b^m^^tatsS 
as resulted from the'' 7 ^ 7 the indivfduaTe^ P” 

;(«, per bushelfor corn, thisisaret^^^ 
aslelsperTcrein the cafe oru^^d'iLVrTbTTf 

Se August 1st. Based on shrinkage alone^Ty'i rfl™-'’*™'"”^*'""- 

Pouuds of ear-corn on August 1st is en .,,7 I ^ for 

* ist. While midjfon and 17 7 <50 cents) on Xo- 

M of moisture, respectively m. V '^7*^ 3i-04 per 




OV.KIO STARCH 


CROPS 



^ , STARCH CROPS 
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SHence ' " Sulphur stimulates the active propagation and the reducing 
Lion of bacteria, which break up the chniplex nitropnous cornpo„„d, 
nto ammonia. It also acts on nitrifying organrsms . Frj ths , b 
concluded nitrogenous matter must first be pesent m the soil 

Experiments made in 1914 at the farm Valparmso en Nunoa were car- 
ried out under the foUowing conditions. Rows 54 feet long and 32 mches 
apart were marked out on soil rich in organic matter , the s^d, bought at 
sL Carlo was disinfected with formalin, as it was of infenor quaUty, 
The experimental field, divided into 4 p'ots, each 51 square poles m area, 
gave the folloiving results. 


Number 

of 

plot 


; Ctcjp of tukri 
par acre 


Per plot 


1. (Control) ' 

2. . . . . Sheeps maouic. well decomposed, 1 129 tbs ; 

I Sheep's manure, ii2<J lbs. ■ ■ • j 

' I Sulphur 70-5 tbs 

Sulphur, 70.5 tbs. 


bushel* 

236 

245 

381 

40S 


The appUcation of sulphur alone increased the crop of tubers by p 
cent the action of the sheep’s manure being negligible, as the soil was ni 
in organic manure. The experiment was repeated the following ye 
on a leld which had carried lucerne for several years, so that it was suf 
Lntlv supplied with organic matter, Coraliila potatoes were p anted . 
sXh It was applied at the rate of 4 Vi 'bs. per row of 54 feet. 1 he exp 
r^S aimed at studving simultaneously the action of sulphm and of h i 
brfoL the results from the plots with and without sulphur are cited, 

follows ; 


Area of plots 


Square 

poles 


rlot> sulphur . . 
I’lots ■d.ilhim! sulphur 


Crop of lUkT;. 
buslu'U 

U6-; 

44i 


In this experiment the crop of tubers was increased by 65 per eentl 

toCtusiON.' The author advises the use of 
nitrogenous matters or in countries where the reqmsite quantities - 

or cow manure can be obtained. „ is „nt necessi 

The sulphm can be selected at the lowest pnee, as ^ 

for it to be sublimed. In j™" Li*' 

tity of sulphur has been used, and the same results obtained a. 

application of purified or sublimed sulphm. 
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. Experiments on the Cultivation of Meadows on Peat Soils In Russia. - vo- 

md'VKH V. A., in CeMCKoe Ximnnmi> h Jlmr<m0m6o (A^ricnUun; ami Sylvicnl- 
[xtv.-]: YearEXXVI, Pcirogtad, Juntr iox6, 

The experiments were carried out in 1914 and 1915 iii the province of 
according to the following plan : 

]) Hanpwing with harrow of different types, 
j) Harrowing and manuring, 

.|) Deep ploughing manuring and seeding with grass seeds after 
lje removal of a preparatory crop. 

j) Deep ploughing, mamiring, chalking and seeding with gra.ss seeds 
[ter the removal of preparatory crop. Nearly all the experiments rvere 
eneated on three plots of 72 sq. poles each. The manures applied were 
, Jcvrt. basic slag per ajre and 66 lbs of potash salts per acre. For cbalk- 
ne each acre received 9 cwt. of chalk. With regard to the seeding, 
acre received n lbs. pet acre of the following ; species TrifoHum 
'Ltmsf b', T. hybridum, T. repens. Phkum pratense L., Fesitica pnt- 
((dsi.! Huds,. Poa pntensis t-, Poii iriviahs L., Cynoswus cmtalm L., 
Bi'siiras inermis, Leyss. and l.olium perenne : in some cases el grosfi.s vulgaris 
R'ish, and Dadytis glmerata h. were added. The first year, for various 
easons. the experiments were not successful, especially wifh a preparatory 
lop. The results of the second year’s experiments are summed up in the 
olloffing Table. 


hOSAGE CROPS, 
MEADOWS.. 
.\ND PASTURES 


Experiments on the Cnllivalion of Peat Bu^s. 


Average percentage increase 

over Ute same area Terccolagc composition of specks 

(J.46 sq. yds.) 



i 


In the 

On the field 

In bay 


number 

of 

plants 

height 

of 

plants 

vegetation 
in the 
grecji 
state 

Species 
of little • 
use or 
useless 

t'seful 

specks 

Species 
of little 
use or 
useless 

I'seful 

specks 

( per cent ' 

' per cent 

per cent 

per cent 

pci cent 

per cent 

per cent 

ntrul i 

— 

— 


93-2 

6.8 

97.0 

3-0 

iiTowcd 1 

32 

1 34 

.sO.S 

86.1 

* 3-9 

89.3 

10.7 

amiffcd and man- | 
ured : 

113 

’ 60 

290.4 

62.0 

.38.0 

74.6 

25-4 

airowcil , manured 
ami seeded .... 

' 234 

88 . 

347-0 

37 -<' 

62.., 


(■>3.0 

kfowed . manured 
chalked and seeded 

1 

: joi 

438.0 

45-0 

65.0 

29.3 

60,7 

fughf'd dee])ly, mau- 
cred and seeded . . 

i 232 

108 

: 637-7 

28.0 

72.0 

20.5 

79-0 

lughed deeply, uian- 
dialked and 

seeded . . 

242 

121 

650.4 

2O.0 

74.0 

13-5 

« 4.5 
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From the results obtained the following conclusions are drawn : 

1) By a simple harrowii^ the crop of forage is increased on the ave- 
rage by 56.8 per cent. 

2) Harrowing and manuring give an increase of nearly 300 per cent 

3) Harrowing, manuring and seeding give an increase of 350 pj. 
cent on the crop, causing at the same time a considerable modification ii 
the flora of the cultivated peat bogs. 

4) Complete cultivation, with deep ploughing, manuring and seedijj 
gave an increase in crop of 600 to 900 per cent. 

5) Experiments with weeded areas gave results of little promise 
though not absolutely discouraging. 

6) The increase of crop which follows the cultivation of peat bogi 
is determined by the following factors : 

a) Increase in the nutritive capacity of the soil, which results ii 
an increase in the number of plants per unit area and also in better develop 
ment of the individual plants. 

b) The light and worthless species disappear from the hay and an 
replaced by more valuable grasses and leguminous plants which are hear ie 
and more tufted. 

7) The importance of the cultivation of peat bogs is therefore no' 
only quantitative but also qualitative, because with improved cultura 
methods the poor and useless species of the flora disappear very rapidlj 
from the bogs and are replaced by useful species which, with favoitrabli 
soil conditions, show good development of aerial parts as well as of under 
ground parts. 

With rqgard to the economic side of the experiment, the expenses in 
curred in the cultivation of peaty meadow were completely repaid dnrinj 
the second year, cost of drainage etc. being taken into consideration. 

1076 - Chemical Composition of Alfalfa as Affected by Stage of Maturity, Methanica 
Losses and Condition of Drying. — Swanson, C.o., and 7 ,atshaw, w.i, (Chemical in- 
partment, .-Vgricultiiral liXperinivnl Station, ^[anhattau, Kanscis), in The Journntoj Jndufi’ 
trial and Eni;ine£rin_^ Chemisiry, Vul. 8, No. 8, pp. 726-729. Ka-ston, Pa., Auyu;^t, 1916. 
Experiments on the chemical composition of lucerne (alfalfa) liavf 
been carried out for two years running, 1914, with a moderately dry sum- 
mer and 1915, with an unusually wet season. The lucerne to be analysed 
was cut from duplicate and triplicate o.i acre plots, at the time of budding, 
one-tenth bloom, full bloom and at seed formation. As soon as cut, a sam- 
ple was taken and spread in an attic room to dry. When the hay cut m 
the field was dry enough to stack it also was sampled, and the sample m: 
taken to the same attic room. When the green sample was partially wilted 
a subsample was taken, and the proportion of leaves to stem was determined 
on an air-dry basis. Samples of alfalfa cut at the same stages of matu- 
rity were also obtained at the time of feeding. 

The analytical figures show that lucerne cut at the time of bnddin? 
contains a maximum proportion of ash and crude protein, together with < 
minimum of crude fibre and nitrogen-free extract. The latter increasf 



iide prote 
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as the maturation of the plant progresses, while the ash and crude protein 
decrease. The total amount of any or all nutrients produced pet acre depends 
to a large extent on the yield, as was shown by the fact that in 
greatest amount of nutrients was obtained in the bud stage, while in 
the full bloom gave the greatest amount. The leaves and stems differ i 
content of ash, ether and nitrogen free extract, but the greatest differetic 
is in the per cent of crude protein and crude fibre. The leaves contain 
over 2 J/2 times as much protein as the stems, while the stems contain ove 
2 times as much crude fibre as the leaves. As in harvesting and han 
dling lucerne there is a large loss of leaves, the hay comes to be riel' tij 
crude fibre and poorer in crude protein. 

The alfalfa cured in the sun has a larger pure protein content, as deter 
mined by Stutze's method, than that cured in tile shade. This diScreiiQ 
is so great as to more than offset the influence of the loss of lear es, ajj] j 
was also most pronounced in the alfalfa cut in the earlier stages. 

The adjoined Table suras up the principal results of the experiiiiein< 

To sum up, the feeding value of hay is affected not only by iiKchaiiica 
losses due to handling, and the changes due to bacterial action, but jlj 
by chemical changes which have hitherto beer, little noticed or understoix], 

1077- Studies of the Timothy Plant. - waviuis, ii i in I'nimsUy .\iismih, 

01 A^ricullure, srn.'pin. Eistc/ch Hulh'tin, j';, pp, i-CS, ■ 

-r If) table*. Colniuhia, Nii*s(niri, liino I'n.S- 

Kxperiments have been conducted to determine the influence of 1 
stage of maturity of timothy upon the yield, composition, digestibilitv a 
the nutritive value of the hay and also upon its palatability to animals. 1 
investigations were begun in iSqb and continued with more or less int 
ruption till 1909. The cutting of the timothy was done at different stai 
of maturity ; i) about June 12th, when the plants were just in full ka 
2) about June 20th, when the plants were in full bloom iff) about July i 
when the seed had formed: 4) about July 8th, when the seed was in dong 
ff) about July 16th, when the seed was ripe but not fallen. Harvesting a 
analysis were carried out in the usual way. In the first digestion trial h 
year old high grade Shorthorn steers were used, and in the others, yearlii 
grade Shorthorn steers. Tests of palatability were made with veailii 
beef steers fed on hay alone ; with Jersey cows in milk, fed with ailag 
corn, stover and mixed grain, in addition to the hay under test: andwi' 
yearling sheep fed only with mixed grain and the hay under test. 

The following results were obtained : 

The yield of cured hay. In two years, the yields of hay were greate 
from the fourth cutting, when the seed was in the dough stage : in t® 
years, the yields were greatest from tile third cutting when the seeds wa 
beginning to form : and in one year, from the fifth cutting, when if 
plants were fully ripe. The average result of all the trials shows tl 
largest yield from the third cutting, when seeds were beginning to ImJ 
If the yield from the third cutting were expres.sed as 100, the ) n 
from the other cuttings would be gg.ff for the fourth cutting, 93 “ 1 
second, 89.7 for the fifth and 89.4 for the first. Thus, the diff*’"'" 
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between the third and fourth cuttings was slight, averaging but 43 lbs 
il w pM acre. The difference between the yield of the first and last 
cuttings was small, but these cuttings produced an average of between soo 
and fi'JO pounds less liay to the acre than did the third and fourth cuttinus 
Jhiis these intermediate periods, when the seeds have been formed show 
[bf maximum yields of cured hay. 

The yield' of digestible nutrierds. The yield of digestible nutrients is a 
„„cl, more accurate measure of the value of the harvest than the quan- 
lity of cured bay obtained. When measured by the standard of digestible 
nutrients produced, the earlier cuttings make a more favourable showing 
ttan when measured by the amount of cured hay produced. This is 
because the animals digest the early-cut hay more completely than they 
■lu the late-cut hay. The digestibility of timothy hav declines steadily 
„the plant develops, begwmng as early as when the plants are in full head. 
The second cutting, when the plants were in full bloom, gave the largest 
.ield of digestible dry matter, digestible protein, digestible fat, digestible 
Hide fibre and digestible nitrogen-free extract of any of the five cuttings, 
ji Table I are summed up the coefficients of digestibility of the different 
liftings, given as the mean of all the trials. 


T.4BLE I. - Summary of average digestion coefficients of all trials. 


Cutting 

Total 

dry matter 

Protein 

Ether 

extract 

Crude fibre . 

Ash 

Nitrogen- 

free 

extract 


per cent 

per ccHi 

IKr cent 

per cent 

per cent 

; per cent 

First 

58.51 

51.61 

38.12 

65.78 

3476 

55-02 

Second 

54.88 

50.09 

35.62 

58.73 

32.01 

55-42 

Third 

49.86 

4 '.63 

45-87 

51.49 

29-32 

52-45 

Fourth 

47-39 

38,78 

48.85 

48,98 

31.76 

48.07 

Filth 

47.37 

42.05 

43.06 

50.87 

28,45 

47-56 


able II sums up, for each of tlic five cuttings and as a mean of all the 
spenments, the absolute and relative yield of digestible substances : in 
IS case the relative figures are expres.sed in terms of the greatest amount 
I each substance, reckoning this maximum as 100. 

Paktabilily of hay as affected by the time of harvest. - Yearling steers 
ri entirely on timothy hay, when given free access to the havs from all 
le cuttings, m every case showed preference for them in the order in which 
were cut. The fourth and fifth cuttings were left almost untouched 
" n me hays of all earlier cuttings had been entirely eaten. Milking 
aving grain and other roughage besides the hays under test, were not 
‘ scnmmatmg in their taste as regards the first three cuttings, but they, 

^ e steers, left the fourth and fifth enttings almost untouched until 
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Table II. — Average yields of digestible nutrients per acre. 



Dry Matter 

Crude 
protein ' 

Ether 

extract 

Crude fibre 

Ash 

f-’^tract 

Cutting 

Actual ! 

i 

Rela- 
tive , 

Actual 

Reia- 
1 tive 

Actual 

iRela- 
[ tive 

1 

Actual 

Rela- 

tive 

Actual 

Rela- 

tive 

, Actual 

tive 


lbs ; 

% 

lbs 1 

i % 

tbs 

% 

lbs 

% 

lbs 

% 

lbs 'I' 

-'3 

I 

I 995.7 

91.7 

134-7 

i 91.9 

42.S 

79-1 

777.0 

98.9 

77.1 

93.4 

899.3 83, 

2 

2 i 75 . 3 H«o.o 

146.5' 

too.o 

43-8 

80.9' 

785.7 

lOO.O 

82.5 

100.0 

I 0S2.I Ico,o 

3 

2 038.8 

93-7 

1133! 

^ 7.3 

50-9 

94-1 

761.7 

96.9 

69.8 

S4.6 

1 040.6 96 , 

4 

1913-7 

! 87.9 

98.0 

66.9 

54-1 

ilOO.O 

599.9 

89.1 

67.4 

81.7' 

^95 5 92.0 

5 

1774.8 

81.6 

91.9 

1 62.7 

37-5 

1 1 

69.4 

683.1 

S6.9j 63.0' 

76-3 

1 

892.6 82,5 


the first, second and third cuttings were eaten. Sheep, full fed on mixed 
grain, appeared to eat one cutting with as much relish as another. 

The permanence of the stand. — The results show conclusively that the 
time of cutting affects the length of life of a meadow. Early cutting 
tends to weaken the stand and late cutting to conserve the strength of the 
plant and prolong its life. 

1078 -The Artichoke as a Forage Plant. — vasqoez a, in Remta it la cdmaraA.rim 
Balear, i8th year, Xo. 15, pp. 113-119. Palma Ue Mallorca, Aug. lolh 1916. 

A good summer forage plant for dry countries mu.st be deep rooted, anc 
must use little water during the summer. Both these conditions are fill, 
filled by the cardoon (Cynara Cardunctihis) and the artichoke (Cynm Car 
dunculus var. Scolymtis). Given a favourable season, if these plants an 
sown in autumn their roots will reach a depth of 3 feet in less than it 
months and 4 feet in 20 months. Besides this, if the plant is cut in spring 
it develops few or no leaves during the summer, so that the amount nl 
water lost by transpiration is much reduced ; the roots, however, continue 
to grow and strike down into deeper strata of the subsoil, and when the 
great heat is over they supply the plant with the subsoil, thus enabling new 
shoots to be formed. 

The value of these forage plants has been proved by experiments car- 
ried on for several years in the province of Toledo, in Spain, by Cdeihr.if 
Rodrigahez. 

Various species of artichokes have been tested and the be.st results have 
been obtained rvith variety well known in Andalusia and the neighbouring 
provinces under the name of “ arcaucil ” or “ alcaucil ”, and on the maruet 
as “ alcachofa verda de Provenza ". Among the cardoons the cardo 
de Espana ” was the most succe.ssful. Naturally species with many spines 
are to be avoided. 

The cardoon is propagated by seed, the artichoke by cuttings, but 11 
the latter cannot be watered they root with great difficulty. In this case 
seeds must be sown and tire .seedlings pricked out in 6 or 8 weeks jnta 
well worked soil , the rows should be 32 inches apart, and the plants 32 
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The necessary cultivation consists of four weediuRs oer anuon, ■ i 
spring, May or June, August and winter ^ ^ 

One or two cuttings are made in spring and one in autumn the first 
teng made when the plants reach the age of 18 months. The Ihst suS 
cutting may produce as much as 48 tons of green forage per ^ e U? 

r-.” “ ““ 

i, i. b«» to tot . link s ™,:h 

to toi- tt, 'oSir S' “:.a "? 

me acre in a day, aoout 

Tne artichoke is not suitable for ensila<^e hot it j ^ 

The forage is readily eaten by cows and buSodcs horses - a 

-oats. Milking cows fed exclusively with this forage drlt’shTw anJ 
iange in their conditions nor in the milk that they produce ^ 

The introduction of this forage plant into Majorca is recommended. 

B. V. ill atufuaM Omimok AtpoHOMii (Review 'r 

Vol. XVII., Book I, pp. ,3.36. Peir^d .„fi •^■mllural ,Fx-penn,ents), 

In order to obtain preliminary data for a more exhaustive study exne 
iments have been earned out on the variety “ Kino " „ m t, r 1 ' 
be Upland group {Gossypium hinutum L.) and whiS Jems tot te 
1 the region of the Golodnaia Steppe (tl a m^f th T 

Uid not too impregnated with salts, ' ' ' te-'^ture. 


narnypcrceppu 

l»«t 100 000 .lores perfectly suitaM f ’ il posscsst 

leMiieycTpoiieTEa u ’'^oviraTT-fe ■ \t r.iiaBHaro J'lipaRjienii 

HapraCv o gefro ' m" » ^chomj 

*■"%) S Pe'tersbouw ^ s ’ “ “’'P^rt-col of Agriculture im 

»''i8«atiou„fifec!iod °t Iheclinuuiccxi.idiUons.soi 

^ »f the daiue laliriHoS Jhr r/T" 

“tffioaaro ItoMiireTa tLLT fp “T*”’ i- •Tpyrm 

1' Depaitnent of Agriculturt St Pe “ C<>">n>i«ee) , edited b, 

gocuiture, St. Petersbouiy, 1907, pp. 71,, 50. j 
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The vegetative period of the plant extended over 174 days, the seeds 
being sown on May 7th. Analyses were made at four different times : 

1) Wlien the flower buds first appeared (June 7th). 

2) At the begini.iiig of flowering (September 22nd). 

3) At the first picking (September 29th). 

4) After the death of the plants, which was caused by the mornii, 

frosts (October 28th) . ^ 

The first tw'o analyses were made on the whole plant ; in the last two 
the following parts were analysed separately: hairs (lint), seed minus it; 
coats, seed coat, unripe capsules, fruit coats, stems and leaves. 

The maximum growth of the plants is reached at the time of the fits 
picking the average weight of a single plant being 196.67 gm, when greej 
and 82.10 when absolutely dry. When the plant ^ies the weight dcciease$ 
on accormt of dessicaticn and the loss of parts of the plant, the avenre 
green weight then being 116.93 and the dry weight 54.69. 

The percentage of water in the green weight gives an unexpected le- 
suit in comparison with other plants; this percentage is greater at the begim; 
ing of flowering than when the flower buds appeared (80.89 agains 73,81)' 
in the two later periods it was 58.25 and 52.23 respectively. A possiblj 
explanation of this lies in the fact that in the early stages of developmej 
cotton is sensitive to the harmful action of the salts in the soil. Yet am 
ther e.xplanation may be that during the flowering period the plant tieet 
much water to promote an active circulation of food materials. 

The appended table sums up the analytical results. Tliis table, togf 
ther with others, which are given in the text of the paper, show that thechis 
modifications occurring in the cotton plant during the various stages 0 
its development are as follows : 

1) As time goes on, there is of reduction in the relative amounts 0 
nitrogen, nitrogen-free extracts and ash ; the maximum amounts of ash am 
N - free extract occur in the green parts of the plant. 

2) The percentage composition of the ash shows that cotton demandi 
potash more than anything else, then lime, and finally phosphorus. Til 
ash also contains large amounts of chlorides and sulphates, the substance 
which work the greatest harm to the agriculture of the district. The plan 
fights against this harmful action by developing its vegetative organs ra 
pidly. 

3) As the plant develops there is an accumulation of raw celluloi 
and pentosans, which form the cell walls. 

4) The analysis of the cotton itself, by the methods adopted by 
Konig, Gross and Sevan justifies the hypothesis that it is not pure ct 
lulose, but a mixture of cellulose and hemi-cellulose. For cotton of tie He 
quality, the composition is 71.190 per cent cellulose (x cellulose) and ai. 3 i 
per cent (^ cellulose). 

5) The green parts of the plant and the seeds contain a high pereo 

tage of fats, and the greater part of the percentage in the whole phot * 
curs in these parts. i 

Taking the ash analysis as a basis, and reckoning 2i 680 plants to tlj 
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acre, it is calculated that in order to avoid the exhaustion of the reserves 
of phosphoric acid, potash and nitrogen in the soil, the following roautue 
must be applied to each acre of cotton grown ; i cwt. superphosphate (20 j 
cent), 2 cwt. potash salts (30 per cent) and 3 cwt. nitrate of soda, containing 
15.5 per cent of nitrogen. If nitrification and the fertilizing matters coj. 
tained in the irrigation water are taken into account, rather less of the above 
substances will be needed. Calculations for chalk and magnesia have not 
been made, as they are so abundant in the soil of the district. 

1080 - Osier Culture in France. — I. Mih, E. osier culture in France in Vie asricd, ct 
6th year, No. 32, devoted entirely to osier culture, Paris, August 5th, 1916, pp, 89.50 ^ 
II. C.vMUS, E. G. The various Osiers cuUiruted in France and in neighbouring countrif. 
Ibidem, pp. 95-98, 7 fig. — III. De la B.utKE, G. The national school of osicrcultuie a« 
basketwork. Ibidem, pp. 105-106, i fig. — IV. I>R BoNStuurOT. Co-operative osier sell 
inc. pp.„ 106-107. 

I. Forty years ago, France devoted about 175 000 acres to osier cul 
true, and, at this time, she supplied most of the European markets wit] 
osiers, especiaUy in Germany, England, Spain and Switzerland, Tb 
cultivation of osiers has deeUned, little by little, until .now only abou 
20 000 to 22 500 acres are grown. Osier culture has suffered because : 

a) Its progress was hindered at one time by the inability of tb 
growers to organise the sale. 

h) In many districts the osierbeds were cultivated by hand and, ii 
the absence of sufficient labour, were allowed to become foul. 

c) Pure varieties were rarely planted, and the vigorous varietie 
choked out the more delicate ones so that the osier beds were shoitlived 

i) Attempts were made to establish osier beds on unsuitable soi 

II. This article gives a systematic classification of the various osiet 
cultivated in France, with their scientific and common names. Baske 
work needs especially the varieties which yield long slender twigs, elastii 
to bending and to twisting. 

The coloitt and hairiness or roughness of the plants is not importaa 
from the botanical point of view, as these conditions depend upon the en 
vironment of the individuals, but they must be taken into account in tbi 
practical cultivation of the osiers. These characters are mamtaincdb; 
the practice of taking cuttings for planting out osier-beds. 

Commercially, much confusion exists between the names used for tb 
cultivated varieties. The same name is often appUed, according to the dis 
trict, to several species or varieties, and the same variety is often know 
under several different names. The Chamber of French O.sier Growa 
has appointed a Commission of Nomenclature to remedy this state 0 
things. The chief species and varieties of osiers cultivated in France an 

the following: , i n-., ni 

(i) Willows with the scales of the floral catkins sdfcolourd, /aimn 

before the ripening of the fruits. — Sdix alba h- (white willow, sUv^r wi 
Names recommended by the Comnussion of ^Nomenclature. . 
suisse, ardennais. Other names : Vuisier, Saouze, Saudte, Braj. 
tivation, one-year old twigs are often 6 1/2 feet long, varying m 
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often being pale grey, dashed with green or 

yery widely cultivated. ’ ^ oiwsh, or even olive-green. 

5 VmL, varl'Tougrvir'jaune Names recommended- 

U: osier de Mefz.' 0 sier^;; ta Crie^r 

jaune, Bouton Wane, Grand roux, Saule dore osier 

and more slender and flexible than in the preceding 

of the summer, a colour varying from citrL vcH ^ f 

^naetimas to coral red. These L s^s abot I ” 

valued type of osier. ‘Joscnbed yield a much 

S. jragiUs Names recommended : Saide fmciu , 

far. pouipree. Osier franc. Other name ■ Osier mocr^ if 
IMS osier is weak at (he joints, but still it .-f ® ^ .“niusion). 
iasketwork. used in semifine 

___» .r- .p«i„ ^ ^ ^ 

red, 0, des vanniers, queue de rentd,' m^^ iT'o?!, ^• 

Bsse, pecher jaune, 0 . noir de Hollande O ,1^ 1 ■ 

The shoots reach a length of 10 to i ’w • 

irises a rather large number of varieties of p- u ®*“^*“* species com- 
sthe ■■ French Osier ” known abroad 

S. purpurea L., S. monandra Hoff. Names reoo™ 
lamine. Sardine, Verdiau. This is known in Pn 1 ; 0, a une 

lick with redbuds, black Dick, old Dick and^Dkk of tL^filf v 
luch cultivated. fields. Not very 

Near this willow comes 5 ruhm , . 

liich is specially recommended for intmH ’ '”''0''' of botanist.?, 

imkitl : S. trkridra 1 ,. This includes two l t 
iiu 1 . for which the names osim brun k" 

- b. : 

ir. ar^entea Koch. nigncans .tim.. and S. repems I,., 

• i-wh .fLi4t f (H"' 

j'oma is awarded at the rind ( fncidty course for adults. A 

« satisfied the examiners The” students who 

80 varieties are cultivate St o.xperimental fields 

® cultural mpthnac • . “onienclature is sought. Va- 

“f'lg. depth of soiMenrth 'and 'tr^'f nianuriiig, distance of 
*king parasites graftinv^esW^lf”*^^"*^. cuttings, methods of 

Nraents have isf^beenf n ^ laboratory . 

also been carried out on the coefficients of torsion and 
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bending of osiers etc. In addition a course of basketwork has bee 
founded and three workrooms have been established for various kinds 
of basket making. 

IV. For thirty years osier cultivation has been carried on in the deparj 
rnent Cote d’Or on soil which is not very damp and which is most uiiiertil 
The plantations occupy about 1500 acres. In ig 13 the harvest was exception- 
in quantity and quality; this caused a considerable drop in the price ofiere 
by buyers, which fell from £i per cwt. to gs od. or gs per cwt. To renied 
this state of affairs, the producers decided to sell their osiers themselve 
and to this end they formed the Co-operative Society of Aisrey . This socieh 
founded in August 1913, has 140 members, from 15 villages. The lesn];, 
have been as satisfactory as was hoped, and the drop in price was stonne 
by the formation of the Society. 

1081 - Nitrogen Requirements of the Olive-tree.— See No. 1068 of tws Bttiuth, 

1082 The Dyeing Value of Some Indian Dye-Stuffs. — sbivastava, i. p. (iKimoij 
gical Chemist, Cawnpore) in The Apimltmal Journed 0) India, Special Indian Sdenci 
Congress Number, pp. 53-64. Calcutta and l/>n<lon, 1916. 

The following investigation into the dyeing values of certain natural 
colouring matters still used by native dyers was unde.taken under the 
orders of the Director of Industries, United Provinces. 

The colouring matters were tried on wool and cotton by some of the 
more important methods of modern dyeing. The inquiry has so far beej 
prosecuted in regard to the following colouring matters : 

(1) Haesinghar [NyclanUics Arbor-lthtis). — The flowers of thisj 
tree, which occurs in abundance in the United Provinces, contain 
beautiful yellow colouring matter soluble in water, also in alcohol. 

Hatiingkir gives brilliant yellow shades with all mordants on to 
O n wool mordanted with bichrome and oxalic acid previous to dyeing 
beautiful brown is obtained. The dyeings on wool possess good fastne 
to milling with soap and soda. 

(2) Tun {Cedreta Toona). — This tree is said to occur largely mtt 
sub-Himalayan forests. The colouring matter is contained in the floTO 
which ate dried and sold. The principal constituent of the flowers is 
yellow dye. 

T un dyes the best shade on wool which has been previously mordanto 
with aluminium sulphate and tartar. The dy'eings on wool are, hawevo 
not very fast to milling with soap and soda. 

(3) TESuorDHAK {Buka Jrondosa). — This tree is found in abund 
ance all over the United Provinces. The flowers contain a yellow colon 
ing mattei. 

Tesu dyes on wool shades varying from brown to dull crimson accord 
ing to the mordant used. The dyeings are fairly fast to milling. 

(4) Hai.di or Turmeric [Curcuma longa). — The plant wbi 
yields haldi is grown all over the United Provinces. Haldi is a dried rliizM 
or tuber and is a well-known constituent of curry powder. It contains 
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iliant yellow colouring matter which however possesses the serious draw- 
tack 0^ heing changed into red by soap or by alkalis. 

Xhe colouiing principle is called curcumin ; it is spaiingly soluble in 
old water, more freely in hot water, and completely in alcohol. 

' The best shade is obtained on wool previously mordanted with bichrome 
d oxalic acid. The fastness of the dyeings on wool is fair. 

(5) Arusa (Aihatoia nasica). — The leaves of this plant yield a jel- 
nv colour. AfKSH is an ever-green plant and is found in the United Pro- 
inces The colouring matter is soluble in water and also in alcohol. On 
,(iol the best shade is obtained on the same mordant as above. The fast- 
ess of the dyeings on wool is fair. 

(C) Naspal or Pomegranate Rind (Pmica ff ’ anulum ). — The 
ind of the fruit contains a tanning substance and also a yellow colouring 

"^'''’pomegranate rind dyes very good shades varying from yellow to full 
pw OR wool. All these possess very good fa.stness to milling. 

(7) JANGLI Nill or Wild Indiw {Tcphrosia purpurea). — This is 
1 sffliU woody annual occuiring in abundance in the United Piovinces, 

Clarke and Bauerjee have discovered in the leaves of this plant a co- 
.oiirfflg principle allied to quercetin or quercitrin (vide Trans. Chem. Soc. 1910, 
1)7), Owing to the difficulty of separating the yellow principle from the 
thloiophyll, efforts to obtain a pure yellow from Tepkrosia have only been 
tartly successful. The colouring matter is, however, of great value, as it 
vields dyeings which are compratively fast to light, wastiing and milling, 
bn account of the abundance of the plant it may be worth while devising 
i suitable process for extracting the yellow colouring principle. A decoction 
)i the leaves of Tepkrosia dyes wool mostly dull brown shades in conjunc- 
ioii with the various mordants, the most brilliant shade being that on tin 
noidant. The dyeings, however, posse.ss very good fastness to milling. 

(8) Safflower or Kusim {Carlhamus linciorius). — The dried 
iwers of safflower plant contain a colouring matter which before the introduc- 
ffl of coal-tar colours was higly prized all over the world. It produces 
1 cotton beautiful shades of red varying from a full crimson to the most 
Jicate pink. 

.Although the yellow colouring matter in safflower is generally regarded 
1 useless, Hubner has shown that certain mummy cloths which he examin- 
1 had been dyed with safflower yellow. The Egyptians were therefore 
:(iuamted with the right way of using safflower yellow’. 

Safflower yellow does not dye cotton in conjunction with aluminium 
ad tin mordants, Wool, however, possesses affinity for the yellow colour 
Bd may be dyed direct. 

(9) ilAjiTH [Riibia cordiJoUa). — The root and twigs, of this plant 
ontain a dye-stuff identical with madder. Majith was largely used in In- 
k before the advent of synthetic alizarine. It is undoubtedly one of the 
#st valuable indigenous dye-stuffs,, Wilth its help red, maroon, and bor- 
faux shades of excellent fastness to light can be dyed on ail fibres. It is 
IE basis of a great mauy colours required by the calico-printers. Majith, 
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as might be expected, dyes very fast shades on both wool and cotton. 
best results on cotton are obtained by using the Turkey Red process. 

(10) . CuTCH or Katha (Acacia catechu). — The catechu tree is 

in several parts of India. Catechu may be applied to all fibres, thougli it 
is most largely used for dyeing cotton. Catechu brown is one of the fastest 
colours known. 

(11) Patang or Sappan Wood. (Coesaipinia sappan). — This tiee 

is said to grow abundantly in Cuttack and in Central India. The colouring 
principle brazildn exists in a colourless condition in the freshly cut wooj 
and is by oxidation converted into the true colouring matter hrazilein. Pa- 
tang is a valuable colour-yielding material. It can be used for producing 
brilliant shades of red, crimson, and purple and is very suitable for calico- 
printing. . 

(t2) Lac Dye. — This substance is of animal origin. 

Lac dye is manufactured largely in the North Western Provinces 
though like other natural products it hi lost much of its former importance! 
Lac dye is dyed on wool ; chiefly on tin mordant. It yields beautiful 
scarlet and crimson shades. 

{13) Indigo. — The use and importance of Indigo are too well 
known to need any comment. 

(14) Kachnar (Bauhinia racetnosa) . — This is a shrub very common in 
the North Western Provinces. The bark yields a red dye which is largely 
associated with tannin . The dye is not very bright but nevertheless it may 
be employed for dyeing dull reds on cotton. It may be dyed on cotton 
without the help of any mordant. The bark can be had in any quantity 
and may be of service to tent manufacturers who require a dull red 
colour for the inside of tents. 

(15) Peepul (Ficus leligiosa). — The roots of this well-known plant 
were examined and found to contain a red dye which gives a good pink on 
cotton mordanted with alumina. The shade so obtained is fairly fast. 

(i6j Red Sanderswood (Pterocarpus santalinus). — This is a small 
tree occuring in Southern India. The wood yields a valuable red dye call- 
ed santalin. 

Sanderswood dyes wool without any mordant. Very good shades of 
satisfactory fastness are obtained on cotton, on tin and alumina mordants. 
The dye does not dissolve in water though it is freely soluble in alcohol 
and acetic acid. 

(17) Ron or Kamela Powder (Mallotus philippinensis). This 
dye is obtained from a small tree found along the foot of the Himalayas 
and in Southern India. The fruits have red glands on the surface of the 
capsule and the powder is obtained by crushing or breaking up these glands. 
Kamela gives a beautiful yellow on silk moidanted with alumina. The 
dyeing must be done in an alkaline bath. 

{18) Akhrot (Juglans regia). — The bark yields a valuable brown 

dye. 

(19) Kathae (Artocarpus integrifoiia). — The wood yields a yellow 
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, may be dyed on cotton on alumina mordant. The shades ob- 

1 Jined aie good and fast. 

‘ (20) Baebbbry {Raswal}. — The bark, roots, and stem of this plant 

jje jich in n very good yellow dye. This plant is plentiful in the Kumaim 

Raswut is used chiefly as a dye for silk. It was dyed on cotton mord- 
anted with alumina, but dull shades were obtained. This was perhaps due to 
the presence of chlorophyll in the preparation which came from Naini Tal. 
(21) Rhiis cotirms. — The wood of this plant yields a dye similar to 
juag Fustic. On cotton mordanted with alumina an orange yellow colour 
as obtained ; with tin an orange red was obtained. The dyeings are, 
owever, not fast to alkalis and soap. 

j8}-The Harvesting and "Cultivation of Medicinal Plants in France. — 

j^nnition tiu Ministirc dn I’A^ricutture, 2i5tyear,No. 28, pp. 12-13. J’iuisjuly I4th,i9i6^ 
The question of the production of medicinal plants in Franco, as in 
tlier countries (i) is one of great importance. The history of the cul- 
ivation and harvesting of medicinal plants is given in this paper and the fact 
i recalled that the list of simple indigenous drugs inscribed in the Codex of 
508 comprised not less than no species. Although most of the indige- 
lotts medicinal plants grow naturally over large areas, yet several among 
hem grow best and most abundantly in certain districts where the tempera- 
ore and soil are specially favourable to their development and to the ela- 
oration of their active principles ; so much so that the same species, culti- 
ated in neighbouring districts differing in soil and e-xposure, a will in the 
ne case acquire a very great toxicity, while in the other its properties 
re much less active. Digitalis is a striking example of this type of medi- 
Knal plant ; that growrr in the Vosges is very rich in digitalin, while that 
lynthe Ardennes contains but very little. This instance shows that the 
lutivatiou of certain plants demands special precautions, definite knowledge 
idsdentific control. To entrust the work to inexperienced hands would 
e to vitiate the results. 

The article outlines the principles which should govern the culti- 
ation and harvesting of the plants and gives, besides indications of the 
rice and the extent of sale of each, the following list of the chief medici- 
il plairts grown in France, classified according to the part which is 
' use: 

Fioum: .\mica, blue-bo(tle {wth calyx). muMcin, bonis^e, coichiciuii, poppy, iiiarsh- 
iHoA, lavender, mallow, milfoil (clusters), lily-of -the- valley, white dead-nettle (without 
lyx), ground ivy, chamomile, elder, lime (Imicts), coltsfoot, Auvei^nc violets, iJasque !lo\ser, 
Hdow sweet (clusters), hawthorn, buglos^;, nuiiioram, broom. 

Wormwood, agrimony, silverweeil, wodlruff, cranesbili. boiage, shepherd's purse, 
ilow cheese-rennet (dusters), catmint, blackcurraut, eyebright, ash, gmt’s rue, yellow me- 
(cut ti])s), mercury, St. John’s wort, lify-of-the-valley, walnut, poppy, plantain, meadow 
t, bramble, soapwort, henbane, pround ivj', balm-mint, thorn apple, mght-sha<k‘, hart's 
wild thyme, figwort, tansy, valerian, veronica, vervein. 

(i) Sir B. July ioi6, N, 757, (Ed.). 
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Roots : Reslharrow, elcam]iane, bistort, bryony, carex, couchgrass, comfrey, ehicor 
dock, dandelion, polypody, soapwort, Solomon’s s^l, tormentil, valerian. ’ 

Bulbs : Colchicf.m, 

Fruits: Whortleberry, caraway. 

Ihfds : Poplar, pine. 

Various : Cherry stalks. Horse Chestnut. 

Marine plants ; Corsif^n Mos.s, laminaria. 

Some plants because of the high prices that they command on ac 
count of the variety of ways in which they are used and their world-sviijf 
consumption, are cultivated on a large scale. The most notable amont 
these are : belladonna, (of which the price has risen from about 7 ^ ^ 

8s 6 d per lb), marsh mallow, mallow, mullein, henbane, borage, chamo 
mile, peppermint, valerian, aconite, balm, hysso,p, sage, male-fern, black 
currant, horse-radish, scurvy grass, parsley, coriander, angelica, jmjjj 
centaury, gentian, sweet marjoram. Attention is also drawn to the cniti 
vation of saffron and mustard. 

1084 - Summer Treatment of Greenhouse Soil — (Jrben, w, j. and c.RBra,s..\ i, 

Oliifi At^riculturul Expcrimt'nl Slalton, Bulletin So. 281, pp. 53-eS, 5 fig. -j- 2 tliagrajia 

Wooster, Ohio, 1915. 

For ail intenml of six to ten weeks during midsummer, vegetabit 
greenhouses usually stand idle, because vegetables grown in the opej 
air are abundant and cheaper. The greenhouse grower does not consida 
it necessary to renew the soil annually, an operation which is decidedlf 
costly. The general opinion is that the intense heat under glass during 
July and August, together with the dryness of the soil, will destroy li 
insect life as well as fungi and bacteria. This view is open to serious doubt. 
In order to determine the practical difference between the various method! 
of treating the soil during the summer months when cultivation is stop 
ped, experiments have been carried out at the Ohio Station greenhouss 
The following methods of treatment have been compared : 

Soil Plot. Each year, just before the crop was to be planto 
in the autumn, the entire soil of this plot was removed and replaced rift 
fresh soil. This soil was the ordinary “ Sod compost ” prepared accof 
ding to the lesual Ohio methods. The spring crop of tomatoes received i 
light mulch of manure. 

Straw Mulch Plot. This and the succeeding plots were of soiltha 
had been cropped for at least three seasons. Immediately after 4 
crop was removed each spring this plot was given a covering of from f« 
to six inches of wheat straw. Both the straw mulch and the man® 
mulch plots were kept well watered during the summer, though excesav 
wetness was avoided. Most of the straw was removed before prepanni 
this bed for the autumn crops, as it decayed but little and could mt b 
worked into the soil. A covering of straw was given to the spring cro| 
of tomatoes, just as the fruit began to ripen. 1 

Manure mulch plot. This plot was treated in the same way ariW 
preceding one, except that the straw was replaced by a mulch of ven 
fresh manure. The latter was sufficiently decomposed by autuimi t( 
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1^ worked into the soil before plantine. A mulch nf m 
given to the spring crop of tomatoes. ^ 

Dry-Plot. During the time between seasons in +!,» 
plot remained bare and unwatered. Before the autumn ^ * 1 “® 

[d i, M _„e .Mck „ .Tw ll' 

crop of tomatoes also received a mulch of manure ' 

■^11 flip Tllnts thnc +rtao +^,1 i. _ 


:r 77 77 ot manure. ^ 

On the plots thus treated two crom ni 

tear, one in autumn and one in snrine Thf fi grown each 

:;the results obtained from i^Ho , ^-n in Table I sum 


TABitE I. 


Tomato Crop; Average Weight per Plant. 


AuttJnin Crop 
(1908.1 913) 


Spring Crop 

(1909-1914) 


:tv; soil . . 
traff Riulcli 
(anure mulch 
ly plot . . 


lbs. 
4 * 

3.4 

3-7 

2.1 


lbs. 

8.4 

7 .t 

6,8 


1 addition lettuces were grown from 
le results obtained during this period, 
■itumn crops, 


T911 to 1913, and Table II gives 
as a general average of spring and 


Lettuce Crop ; Average Weight per Plant. 


Plot 


a cultivated aod manured for lo years 

w soil 

aw mulch 

mulch 

r plot 


Spring and Autumn Crops 
1911-19:3 

02 . 

4-|0 

3-55 

2.98 

4.18 

4.11 


flSnn f others carried out with 

. me tonowmg conclusions are drawn' 

h«,'reqSeTfeeur'f and 

2. iTl; ' u fft maximum rields. 

‘™th applicatiorof maluT "=^^ty on uarenewed 

3 Tomatoes and cucimibers are sensitive to conditions found in 
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old soil and the yields are quickly afected, necessitating treatmeut or 
renewal of soils after two or three seasons' use. 

4. The drying of the soil during the idle summer period seetirs to 
adversely affect the soil conditions for tomatoes, but not for lettuce. 

5. Summer manure mulch is recommended to check adverse soil 
conditions for tomatoes and cucumbers. 

6. Summer mulch may not obviate the necessity for soil sterili- 
sation, but, in part, it appears to answer that purpose. 

1085 - California Grapefruit. — Sh.<imel. D. in CaU/orma state CommUsim 0: Ho, I, nil 
ture Monthly Bulletin, Vol. IV., No. 7 , PP- iM UO- Sacramento, Cal.. July- kjk,. 

The early plantings of grapefruit in California were made with Florida i 
varieties which were selected without much knowledge of their adaptabilit 
to Cahfomia conditions. 

It is only in recent years that any data has been gathered as to the coit: 
parative value of several varieties with regard to their adaptabiUty . Araoj 
these varieties the Marsh Seedless takes the first place. 

It has also become evident from these studies that the grapefni 
planted on rather light, porous and sandy soils produce fruit of a siiperic 
commercial' quantity, colour and texture of rind to those planted on tl 
heavier clay soils. While most of the older plantations were made in tl 
lower valleys, most of the more recent plantings have been made on high, 
lands having lighter soil of more suitable texture. The other Florid 
varieties most largely grown in California are the Triumph and Duncai 

The orchards of Triumph grapefniit in Southern Cahfomia ate ve; 
productive, but the fruit is rather small and contains numerous seeds, hot 
25 to 50 ; this seriously hinders its spread in the commercial orchards. 

The Duncan grapefruit trees tend to produce large round fruits, h 
these also contain too may seeds for market purposes. The other varietit 
adtivated to a certain extent are the Imperial, Colton Terrace Seedlin* 
Aurantium, Commercial and the Blood. The results so far obtained nif 
those varieties can hardly be considered successful, so that the variet; 
Marsh or Marsh Seedless will gradually replace all the others. 

According to Vailc 600 acres of grapefruit trees are in bearing in Ca'i 
fornia, capable of yielding 250 carloads of fniit per annum. 1 100 additiona 
acres of trees under five y'ears of age will soon double the present output. 

According to the same writer, Florida has 16 000 acres of grapefni 
trees in full bearing, yielding 8 000 carloads of fruit, and in addition abot 
45 000 acres of trees under, five years of age which will eventually yield a 
least 3,5 000 carloads of fruit. 

Porto Rico, in 1913, exported to the United States 500 carloads ol ira 
and Cuba, in iqi2, 250 carloads. The export from Jamaica is also rapi j 
increasing. Although the cultivation of grapefniit in California is esta- 
lished on a sound basis, Vaile thinks that much prudence should be esei 
cised in the future extension of the orchards. Two facts must be ora 
mind in this connection. First of all, the importation of grapefruit in 0 
lifomia has been stopped in order to prevent the introduction o 
and fungous diseases by this means, and probably other .States w le 
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jjpefniit is cultivated will take similar steps. This will force California 
to provide for its own consumption by its own production. Secondly, 
the period of ripening of California Marsh Seedless grapefruit is during the 
sojinner months when no other district has a ripe crop available to supply 
tie Eastern markets. The success of the grapefruit industry in California 
(ill largely depend upon a careful study, by the growers, of the condition 
of fruit ripening and on the adoption of a cottunercial standard of ripeness. 

this connection the analyses made by the Taboratory for Agricultural 
Chemistry at bos Angeles on various samples of grapefruit from California 
pj Florida are of special interest. The average composition of the « stan- 
litd < grapefnut of the variety Marsh .Seedless, grown on one of the best 
autliern plantations, is as follows : 


Average weight per fruit 20 <>!!. (574 gm) 

Rind 28,72 per cent 

rulp 71.03 per cent 

Juice (19.63 per ccut 

N'uniber of seeds, per fruit lo.c 

Total solids in pulp r 2.92 per cent 

Soluble solids in juice 11.52 per cent 

Total sugar in juia‘ 7.50 per cent 

.\cid in juice 1.28 per cent 

Solids acid ratio 9.0 


It may be taken as proved that the "standard " type of the Marsh Seed- 
svanety can be isolated in propagation by bud selection based on the re-, 
ids of the performance of , individual trees. This method of selection 
IS put forward at the California Fruit Growers’ Convention at Visalin, 
d if intelligently applied it will probably result in a great improvement 
the type, both as regards quantity and quality of production. 


LIVE STOCK AND BREEDING. 

86 ' The Effects of Snake Venom on Domestic Animals and the Preparation of An- 
tivenomous Serum, - Mitchell I). T. in The !^oulh African Jnnrml of Science, Vol. 
XII, Xo, 9, pp, 237-354. Capetown, April, 1916. 

Investigations undertaken in the last quarter of the nineteenth century 
'e shown that the active principles of snake venom are soluble proteins 
mging to the same class as enzymes and toxins ; they have also 
ived that the immunisation of animals against bites can be effected in 
: same manner as against contagious diseases, and that the serum of im- 
nised animals possesses specidc antivenomous properties. A classi- 
i list of venomous sivakes and a description of the venom organs (glands, 
lals and fangs) are given, 

i The quantity of venom which can be obtained from a snake at one time 

f nds on a number of factors, namely ' the species, the condition and size 
le individual, the length of time which has elapsed since the last meal, 
the interval since its last bite ; this quantity is also influenced by the 
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duration of the eventual captivity of the snake. The largest quantity caj 
be obtained from the king cobra and the smallest from some species of fjy 
dropinae. From a cobra INaja Haje) 200 mgms. of dried venom, correspoj|j 
ing with 670 mgms. of the fresh substance, have been obtained in ttj 
course of an experiment which lasted four months. 

The principal physical characteristics of the venoms, which van- 
greatly according to the species ; colour, taste, state after drying, and soijj 
bility, are described. The general action of venoms is then considerej 
and after a recapitulation of the different researches on the question, tbi 
conclusion is drawn that these products are very complex liquids contain 
ing some of the following constituents, all of them not being present i 
every venom. 

r) N eurotoxina. 

a) Acting principally on the respiratory centre. 

li) Acting principally on the vaso-rotatoiy' centre. 

c) Acting principally on the nerves and the discs of the fibres oi t 
striated muscles, particularly of phrenic muscles. 

2) Agglulins. 

7) Cytolysins. 

fl) Haemolj’sins. 

b) Teucolysins. 

c) Haemorrhagins. 

4) A fibrin enzyme. 

5) A proteolytic enzyme. 

61 Antihaclericide substances. 

The neurotoxins constitute the most active principles of most veno: 

The effects of the bite of venomous snakes are then described', i 
neurotoxins, which have an affinity for the respiratory centres,, predo 
nate in the venom of the Colubridae. This class, of which with regard 
the action of the venom, iVaja tripudians is typical, produces general 
ralysis with a specific paralysis of the respiratory mechanism. In the 
nom of the Viperiiae the toxins acting on the blood and circulatory sysh 
predominate : this venom, particularly that of Vipera russeilii, acts 
the blood and circulatory system producing a sudden appearance of vaiit 
symptoms, with a tendency to an extension of the gangrenous destructi 
from the local lesion, if the animal survives the acute stage. 

The first scientific attempt to immunise against snake venom was mi 
in 1887, Sewai.i, having then immunised pigeons by small repeated doi 
so that they were afterwatds able to withstand ten times the fatal do-t 
Croialus x'cnom. In 1892 C.almette employed venom heated at 8c” C 
immunise rabbits, but liis serum, being originally from Colubridae, hadl 
little action for the Viperidae. Pure specific sera have since been piepi' 
by others, for example : 

Lamb's serum, derived from IVa/a tripudians (strongly antitoj 
against cobra venom). j 

Lamb’s serum, derived from Vipera russeilii (anti-toxic against 
rinae venom). 
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nme vLtn but not'aJahT/clXiTvfiV^^ 

valent serum, wthout towevef^ to prepare a poly- 

to satisfy all requirements. ’ ■’’ ^ sufficiently polyvalent 

Practical details of the wav of orerarino tn,.. ^ ^ 

and by the Watkins-Pitchford methcS us^fin 'S 

that the estimation of the efficacitv of the ca ‘ e 

Bininium fatal dose of the venrSui be k r ‘he 

saake. The following table, res^irg ^:TriroV‘’" 

ont in the Pietermaritzburg laboratorv anri ?[ ®'’‘P«nfflents carried 

of South Africa, is published. "" commonest snakes 

a;, of antoal ,n,pio3,^. 


Snake. 

Bids an'eians 
Vsncirasfis sp. 

.\'aja »i!;rtcolIis 
.ViTifl /lava 
Cmisus rficf^b^atus 
Sepfdon haemackates 


Animal 

employed 

R rabbit 


Intravenous 
inject ion. 

<^•5 iiigitis, 
0.225 
0.9 
1-5 

4 

0.?i 


H>'poderrnic 

injection. 

17 mgm.H. 
0.125 ” 

1.25 

7.5 
:< 


-Z'“Z itHL t/Tls’, I"”*" 

* 1 . («.!)« jpp.). aemrfing to tb .,Str"thfp,™i‘’ **' 

sum requires much time ; moreover the an,m?i 

yper immunised is likelv to die and finally the 'I®''-'* 

Iways a satisfactory' efficacity towards all its^*^ obtained has not 
> prepare a polyvLnt serl bT^nJ preferable 

la.rimum strength. ^ mixing the monovalent sera of 

lung - Rom-TovilCH^in ‘h* 

l«'X, N„, P,,,pp. jir" ; Vo,. 

'li Sused bfa S fila* oTtTe f ^ h-" - 

‘ted at the Veterinary Laboratorv of" Pet ^ ha.s been investi- 

ma camdi n. g. n. sp. ' ‘^ctrograd and named Deraiopho- 

H. S., a„, KNUDSEF C W " ’ ' ■■ 

t;’ -^ 0 PP. 13 «e. Wo«s.'„, ohiZtT ^ 

i>«ic substances in rSHo he^'"!!! " metabolism of in- 

Tfcc experiment tem 11 Practical feeding of man and animals. 

“posed principally of relarivriv"" T’ "ormal standard rations, 

I y datively simple manufactured products of vege- 
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table and animal origin (hominy, which consists of decorticated and germ 
free maize grains, blood albumen, wheat gluten, maize bran, and agar-agar) 
to which the phosphorus compounds have been added in the form of alnrost 
chemically pure substances. All the rations also contain sodium chloride 
The writers have noted that the results caimot be extended to the same com- 
pounds when found in foods under natural conditions. Moreover it is stat- 
ed that according to the literature the lecithins and phosphoproteins [not 
included in these' experiments) have higher nutritive values than all the 
compotmds here studied, i. e. phosphates, hypophosphites, nucleic acid 
ph^din and the glycerophosphates. 

Five experiments were made. The first (April and May 1908) consis- 
ted of a metabohsm experiment lasting ten days made with four pigs ; the 
second (November to December 1908) consisted Df a feeding experiment 
(56 days) and analyse.s of the carcases (30 pigs) ; the third and fourth (No- 
vember 1909 to J anuary 1910) were of the same type as the second and were 
performed with 35 45 respectively ; lastly the fifth {March to June 

1913) was a carefully controlled series of experiments of metabolic equi!i-i 
brium for the comparison of glycerophosphates and phosphates which wasi 
completed with a slaughter test and the thorough chemical study of the car- 
cases of the six subjects experimented with. 

The results are given in numerous comprehensive tables and are sum- 
marised and discussed in the following manner. 

The results of experiment i show clearly that the phosphorus of ortho- 
phosphates, hypophosphites and the nucleic acid of beer-yeast, added in a 
pure state to rations poor in phosphorus but c.apablc of maintaining the 
phosphorus equilibrium, cau be absorbed by pigs and retained in the or- 
gauisni in considerable quantities for at least ten days. It has certainly 
not been proved that each of these compounds cqn be permanently retained, 
but that seems quite probable. In the case of the hypophosphites this would 
necessitate a further oxidation of the phosphorus to the form of orthopho - 
phate. 

In the conditions of experiments II, III and IV, some results suggest 
that, from a nutritive point of view, the glycerophosphates would be superior 
to the orthophosphates, nucleic acid, phyrtin and hypophosphites, especiallyj 
in respect to the proportion of muscular tissue and fat in the increase oj 
live weight, and the breaking strength of the bones and their ash-eontentj 
per cubic centimetre ; but the facts are not sufficiently concordant to cstai 
lish this conclusion firmly. 

It is concluded from the results of experiment IV that the mineral coi 
stituents and the ethereal extract of the blood are notably affected bytl 
diet, which also modifies considerably the salts composing the bones, hot 
as to their quantity and their relative proportions. 

F,xperiment V gave a very uniform and consistent series of observatior 
of different kinds, proving that, anyway in the artificial conditions of 
experiment, there are no essential differences in the mineral metabolic 
the digestibility of the food, and the amount and composition of the gro 
of swine, as affected by phosphates and glycerophosphates. It see® 
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ite possible that the amount of exercise taken by the pigs, as determined ' 
„ply by the state of feeling induced by the ingested phosphorus com- 
quite independently of the fundamental nutritive effects, may have 
itered into the determination of the relative development and even into 
It composition of the different parts. 

Certain differences observed in the composition of the tissues can be 
ttribnted to variations in the liquid content of the parts, the salts varying 
'cordingly' or to the composition of the siipiJorting stnicturcs. or the iin- 
fgjnised nutritive matters. 

While the hypophosphites, nucleic acid and phytin have not been sub 
litteil to so complete a study a.s that devoted to the comparison of the 
tosphates and glycerphosphates, no fact having led the writers to investi- 
jtethe question, they ccBsider that when added in their ordinary " chemi- 
allv pure ” form to rations poor in phosphorus such as those studied, these 
ye compounds do not differ in their nutritive effects on the gross compo- 
Itioi of the growth of the animals, except in so far as affected by the, rela- 
ive tolerance of the pigs towards these pneiiarations and the conscquevit 
lifliience on the spirits and activity of the animals. 

The writers ttiink it possible to arrange the compounds in decreasing 
)i(ler oi toleration, thus : glyceroiihosphates, phosphates, i>hytin, imdeic 
ici(l (from beer-yeast) and hypophosphites, the compounds being adininis- 
lercd in do,ses containing equal amounts 0' ])hosphorus : neverthele.ss the 
[(Iff of the kst two compounds is uncertain. It has not been shown that 
lese differences in acceptability were directly related to the fundamental . 
utiitive effects. If they have been established for the chemically pure 
jranomids they certainly do not exist in foods containing these compounds 
mbined naturally. 

When phosphorus is added to a ration in the form of very soluble com- 
omids a much smaller amount will be tolerated by the animal than when 
kphosphonis i.s supplied in its naiural form in food. 

Owing to the great diffiailty of making the animals eat the nucleic 
ciil, commercial phytin and the corresponding compound obtained from 
tat-bran, it is .concluded that the isolation of such compounds from the 
atiiral products, alters at least their therapeutic effects. .So that it is 
ppossible to draw any conclusion on the nutritive value of these compounds 
resent in ordinary food from ex])eriments made with the pure extracted 
[itjstaiices. 

I It has not been established that the organic compounds used in this 
vestigation have a higher feeding value than that of inorganic compounds 
phosphorus. No fundamental differences in the nutritive value of the 
impounds of phosphonis studied were established. No basis therefore, 
as discovered for a differentiation between the nutritive values of organic 
id inorganic compounds of phosphorus generally. 

hven admitting debated superior nutritive value of organic phosphorus 
impounds, there is no doubt that the quantity of orgi-mic phosphorus cou- 
med ill the body is a very small part of the total phosphorus, anditiscer- 
li” Iba; in the diet of all omnivorous and herbivorous animals (i. c. of all 
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domestic animals) there is a much greater ratio of organic to inorganic pi,„5 
phorus, than in the bodies of these animals. Therefore each time it j 
necessary to increase the total quantity of phosphorus of a ration this re 
suit can be completely achieved by giving the phosphorus in the form 0 
inorganic compounds. ' . 

It appears improbable that, for young or adult ammals, any diet what 
ever, composed of natural foods and satisfying the nitrogen requirement 
will fail to furnish enough phosphorus to maintain the equilibrium of th-. 
element. It is however certain that many rations composed ot commoi 
foods do not contain the quantity of phosphorus necessary to assurethenia. 
ximum assimilation of this element and the maximum development. 

The results of the experiments indicate that the possibility of irifluenc. 
ing to a practical extent, the relative development of the tissues and orga# 
of domestic animals by adding isolated compounds of phosphorus tnthera 
tion, is probably limi ted to the density and strength of the bones, Hoif. 
ever, the increase of the resistance and density of the bones obtained b; 
adding phosphorus compounds to the normal diet is accompanieii by onli 
a small possible increase in the external dimensions. 

In order to increase the strength of the bones of growing animals, tw 
most practical form in which to administer the phosphorus for this piirp 
is probably any preparation of bone readily eaten by the animals, Preti 
tated bone, phosphates arc readily taken by all kinds of farm stcck. 

The diets experimented with were deficient in phosphorus and calcii 
but the animals possessed quite a limited tolerance towards each ot tb 
elements in the form of their pure salts. The addition of marked (.uantit 
of calcium carbonate always produced digestive troubles , although the ( 
ficiency in phosphorus was such that the bones were (mite insufF.cieal 
nourished, it was not possible to administer more than 25 to .jo per cent 
the total phosphorus in the forms it was desired to study. The attem 
to increase the mineral base of the rations by the addition of potassii 
and sodium citrate were no more successful. 

1089 - The Influence of the Nature ol the Diet on the Retention of Protein. 

Umed.s N.. in Hiochemiail Journal, Vol. X, No. 2, pp. 245-253. Dondon, Jmi i<ji 6 

The question ol the capacity of the organism to store protein lias aim 
been one of considerable interest and although it is Ifighly probable tt 
such a storing is a normal process, the critical conditions for its oca 
reiice have not yet been fully elucidated, largely owing to the fact t! 
the amount of information available from nitrogen equihbnum studie 
small and its value difficult to assess. Still by the use of the methoc 
mperimposition results of importance can Ire obtained withoffi recom 
to such favouring conditions of storage as muscle work, growth or ini 
tion, aU of which conditions introduce secondary factors which reiidc 
interpretation of the data more difficult. ,, a t 

In the course of another investigation Tsuji (191.5) fou” 
degree of retention of superimposed protein varied (l) with thcM 
the standard diet., and {2) with the nature of the protein supen p ^ 
As these experiments were, as regards the superimposition, on , 
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^av’s duration the present series of experiments was carried out to amplify 
tlie data obtained. 

The animal employed was an Airedale bitch weighing 17.6 kilos. She 
,.35 fed daily at ii a. m. after catheterisation, the urine then obtained 
ijeing added to the urine collected in the receiver of the metabolic cage. 

I The analytical methods employed were : total nitrogen, Kjeldahl ; 
((fa plimmer and Skelton's modification of the urease method, ammonia, 
iflin The delimitation of the faeces was carried out by means of charcoal 
)r carmine. The total faeces was collected tor each period and a single 
jnalysis of the mixed specimens was made. 

regards the standard diets employed three different combinations of 
nroteiii. fat and carbohydrate were used. They all contained the same 
Lnount of protein and ^vere of the same caloric value but varied markedly 
in their content of fat and carbohydrate. They were as follows. 


I. Carbohydrate-nch, fat-poor diet. 


ScoLt's oatflour. . . 

• i2f> g- 


Dried skimmed milk 

- 13 k- 


Mar}<ariiie . 

31 g- 

Nitrogen . . . 

Caseinogeti 

■-V 19 g. 

Carbohydralt. . 

Tiipioca 

g- 

1-at 

Sodium chloride . . 

2 g- 

Calorie intake . 


II. Intermediate diet. 


Scoti'« oatflour . . • 

~ t)0 g. 



Dried skimmed milk 

- te s. 



Margarine 

77 g. 

Nitrogen • • ■ 

7-2 g- 

Castinogeii 

10 g 

Carbohydrate. . 

117 «• 

Tapioca 

■ -17 g. 

Fill 

fig i». 

Sodium chloride, . . 

.-v 2 g. 

Caloric int;ike . 

1 C(i(> 


Ill; Fat-rich carbohydrate-poor diet. 


Scott'.s oatflour. . . 




Dried sldmmed milk 

40 g. 



Margarine 

V 120 g. 

Nitrogen. - - • 

7.2 g. 

Caseinogen 

34 g- 

Oirbohydmie. . 

42 g. 



r'at 

101 g. 

Sodium chloride . 

2 g. 

Caloric intake . 

1190 


The standard diet was continued for a pre-period of five to eight days 
Qtil the nitrogen output was approximately constant, there was then 
Med to the diet a definite amount of protein material, and this was con- 
nned for eight days when the diet again reverted to the original standard 
ir a post-period of six or eight days. It was thought that m this way 
Jiae definite information as regards retention would be obtained, 
i A short bibliography is given and tables show the results of the five 
^periments, which were as follows : 
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Experiment I. Retention of caseinogen nitrogen on the carbohv 
drate-rich fat-poor diet. . ' 

Experiment II. Retention of caseinogen nitrogen on the intenuediat. 

diet. 

Experiment III. Retention of caseinogen nitrogen on the fat-ricli 
carbohydrate-poor diet. 

Experiment. IV. Retention of gelatin nitrogen on the carbohydrate 
rich, fat-poor diet. 

Experiment V. Retention of gelatin nitrogen on a fat-rich, caibo 
hydrate-poor diet. 

The conclusions were as follows ; 

1. Nitrogen in the form of protein added to a carbohydrate diet 
is retained in greater amount than when added to a fat diet of equal caloric 
value, 

2. Nitrogen given in the form of caseinogen is more cnmplcteiv 
retained than when given in the form of gelatin. 

3. The addition of meat extract to gelatin does not increase the 
amount of nitrogen retained. 

The paper does not deal with the problem as to how the carbohj'dratc 
acts, but it will possibly be treated in another paper. 

1090 - The Influence of Phosphates on the Feeding of Cattle. — niccmixi mamo in n 

C/i'nica rt'ft’rniur/(t, 3()lh yeor. So. 13-14. Pi). Milan, July 30, njifi, 

Inve.stigations were carried out on the influence which the different 
compounds of phosphorus have on the growth of young animals . As it 
was intended to treat the latter from their birth, a preliminary investiga- 
tion was made to determine whether it is pos.sible to influence the amount 
of phosphorus in the milk of the mothers by the administration of different 
phosphorus conipounds. This preparatory work was carried out on three 
cows belonging to the Zootechnic Institute of the Royal Veterinary .School 
of Naples. The phosphorus was administered in the form of bone powder 
(23 per cent phosphoric acid), dicalcic and tricalcic phosphate (44 per cent 
phosphoric acid), calcium glycerophasphate (25 pet cent phosphoric acid) 
and a cereal decoction. During the course of the investigation the three 
cows always received the same diet. The milk from each stage was exact- 
ly weighed, from it a .sample proportional to the quantity produced was 
withdrawn and this was employed for the estimation of the phosphoric 
acid. 

The trials covered five periods, each of which can be divided into three 
parts. In the first, lasting eight days, the animal received the ordinari' diet 
and thi.s period served to render constant the phosphoric acid content of 
the milk produced. In the second, lasting from three to six days, the com- 
pound, of which it was desired to determine the influence, was administer- 
ed. In the third, lasting eight days, the feeding reverted to the normal and 
the administration of phosphorus was suspended. The last period served 
to indicate how long the influence of the phosphatic substance adminis- 
tered in the preceeding period persisted. 

From the amounts of phosphoric acid found in the milk before, daiin? 
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j[j4 after the administfstion of the different phosphates to the animals 
seems that certain slight modihcations can be effected in the phospho- 
ijc acid content of the millc. However, the administrations have no fixed 
jjjtifnce and do not produce a constant regular increase proportional to 
the (|aantity of phosphate administered, on the contrary they seem almost 
to exercise a disturbing influence. Indeed, whilst an unexpected miifonn- 
j jp. in the phosphoric acid content of the millc produced by the animals 
I 'iider observation is observed before the phosphates have been adminis- 
pied to them, this uniformity ceases three or four days after the first ad- 
ministration. ^ ^ I 

Thus, in the eight days which preceded the first administration of 
jdje powder (150 gms. the four first days and 200 gms. the two last) to cow 
Co I, the phosphoric acid content of its milk varied from a minimum of 
j 8 pet cent to a maximum of 2.94 per cent, but on the third day after the 
list administration of bone powder, there was a marked depression in the 
mhosohoric acid content (2.63 per cent) which increased the following day 
'3 24 per cent) and then underwent a new and considerable depression 
(2,02 per cent). These alternate high and low figures continue for seven or 
eight days from the last administration of bone powder. Almost the same 
observations were made with cow No. 2. Uniformity in the phosphoric 
icid content (3.04 per cent to 3.45 (ler cent) of its milk before the tricaldc 
phosphate had been administered, a depression (2.63 per cent) the third 
day after its administration (80 gms. per day for seven days) then the osdl- 
lations, which however did not e.xtend above the preceding mean content, 
and finally, seven days after the last admini.stration, a reversion to the ori- 
ginal regular and constant figure. With cow No. 3 there was a marked 
jiicrease in the phosphoric acid content of its milk on the third day after 
a single administration of 200 gms. of dicalcic phosphate, The content 
reached 3,38 per cent although previously it oscillated between 2.84 per cent 
Ld 2,95 per cent. Then there were alternate increases and decreases, and 
tnly after seven days did the phosphoric acid of the milk revert to within 
pc limits of the original mean value. 

Calcium glycerophosphate gave the same result, the experiment 
dug made four months after that with bone powder, The third day ofter 
s administration to cow No r a depression in the [»ho.sphoric acid 
ontait of its milk was evident ; the amount decreased to 2.84 per cent, 
ilthougli it had previously oscillated between 2.99 per cent and 3.19 per 
Bit : this depression was maintained on the following days, and it was only 
m the fifth day after the first administration of glycerophosjfiiate (the tliird 
rom the last administration, when twice the preceding quantity - 200 
911s, - was given) that there was a slight increase above the ordinary con- 
tent (3.29 per cent) ; then there was a fresh depression which, always less 
marked, was maintained the whole time that the estimation were made. 

The same results were obtained by adinini.stering to the same cow 
cereal decoctions containing from 0.56 to l.l gms. of phosphoric acid per 
)itie. The second day after the first administration a large decrease in the 
[phosphoric acid content of the milk (from 3.29-3.26 per cent to 2.68 per 
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cent) was obsen^ed ; this depression was maintained on the two following 
days. On the fifth day after the first administration, the second from the last 
dose, there was a slight increase. The ordinary constant acid content 
reappeared only after seven days from the last administration of the cereal 
decoction. 

1091 - Stallion Service in the United Slates. - Wentworth e. n., (Kansas .\giicnm„5i 
College), in The Jireed-r's (titzefU-, Vol. I,XX, No. 5. P- Chicago, Augu-st. 5, 

of the twenty-two States which possess a government stallion ser- 
vice, nineteen have published the statistics respecting it, i. e.. New York 
New Jersey, Pennsylvania, Michigan, Indiana, Illinois, Wisconsin, Iowa 
Minnesota (i), North Dakota, South Dakota, Nebraska, Kansas, Utah, Mon- 
tana, Idaho, Washington, Oregon and California. The report gives the 
distribution of the stallions amongst the different breeds, as shown in the 
following table : 

Pure blood stallions 

Breeds 

I'crcheron 

Sta:i(lurdbrc-tl 

Hcljiiiin 

j-'renuh, heavy 

ShiTC 

Lly(ics-.lalc 

Cjcrniai! carriage hoisc. . . . 

Shellantl ponj 

Morgan 

Hackney 

Itnglish ihoroughbrcfl .... 
l‘r(-nch carriagt-horst . . • 

American «ai 1 dlfT 

Suffolk 

Cleveland Pay Trctltcrs . . . 

Non Standard 'I'rotters . . . 

Arab 

Obviously the heavy horses arc in a large majority (81.72 per cent.) 
those of the light type only representing 18.28 per cent. Beside;: these 33 86( 
pure bred stallions, 23 151 grade stallions are authorised and approv'ed fo: 
the stallion service. These represent only 38.05 per cent of the entire num 
her of stallions employed. 

1092 - The Very Short Gestation of a Mare. — he choin. in Cvmt'ti-s rfudits del ' ami 
mil' d'A'incuilure dc trance, Vol. i, Y«ir 1913, No. 25, pp. 716-717. Pans, roD* 

This note records observations on a mare, Walkyrie, which was seiv 
ed on March ig , 1915 and foaled on November 7, 1915, after only 23 : 
days of pregnancy. The offspring, which was perfectly viable, weighec 
128 lbs. and had a height to the withers of about 36 ins. The only appa 


Number 

PfreenUge 



022 


4214 

i:. 4 i 5 

4091 


2116 

6,2 19 

2 to.} 

6,214 

: 2;t) 

i.; 7 - 

5<12 

1 . 4 ?i 

3 (-'' 


296 

0,8;.' 

2 "3 

u.bif- 


0.6S8 

iSj 

I-'D 

''0,1: 

0.1, 

IK.' 

0.177 

2.' 

0.074 

25 

0.074 


".o.i.y 


1 1 ) S-.-e bj. Sfpl. i<:i( , Xo. 
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ent incomplete part at birth was the epidermis of the feet whirl, m- 
,jjly during the first few days of the foal's life. This aiithontntr'^ 
„„,iderably reduces the 287. days previously reco^T^ m: 

„j„d of gestation for a mare. as the minimum 

^3 - Origin of the Brazilian Breed of Cattle ”Caraeu”.-KoMAo , . , 

The “ Caracu breed was founded by the nreVt +1, . , 

,„ter, Joaquim Bernardes de Costa Junquiera at Rio VerdfiSna & 
^es) by crossing the cattle named " Junqueiros ” in thr 
f Franqueiros " in the State of Sao Paulo, Ind " Colonia " in that of B^h“’ 
nth the cattle " Curraleiro ", At that time the “ i, ■ ” ^ 

■Corraleiro” constituted two distinct types The br^r' M 

,as descended from the I^ortuguese - AlenieTna ’^mnorH r 

jto the southern part of the State of Minas, where it dewloned 

to in the country- of its origin. The " CurrMdro ifZt 7 t"Z 

ngin the first examples imported into Matto Grosso and to Govaz S 

:ora Iruguay and the Argentine. The cattle " Cara™ ” h,o u ! 

„d selected by three generations of eaftle-breeders. It has been"brough? 

n very high de^ee of perfection and constitutes to-day a constant anTlel 

"i2ad“4rt 

> the state of Minas Gerea«, for the offspring of the rrossTmucJ tfsa- 
sfactory than the pure Caracu . ^ 

Tlns mvestigation was made to obtain data on two points i I'the in 
lenoe of liberal as compared with light rations during the gro^ni !Jri'd 
1 the influence of the age at first calvin<r It was desLrl t ^ 5 Penod, 

'isssr; 

• ">• " -p- 

(l ews ofth'^T''*' forty pure- 

the foodl™ and -Vshire breeds. Complete records 

■®ents aL' thT shown by skeleton mea- 

>*'rtionwasrecolfL""l‘^‘^'’‘i™"’ The milk 

a, during two or more period? of lacta- 


The forty cows were divided into two principal groups. 


The first was 
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given a heavy ration from birth to first calving, the second a light lati^ 
The heavy ration consisted of whole milk during the first six months 
an average i6 lbs. per head per day, .and all the grain (corn two 
oats one part) and hay the animals would consume up to the first cahhn 
During the summer a number of these animals were kept grazing and n 
ceived in addition the grain ration, others were not put on pasture hut n 
ceived the hay and grain all through the year. After calving all the cm' 
had alfalfa, hay, silage and a grain mixture of four parts of corn, two ol 
bran and one of oilmeal, administered proportionally to the milk nto 
duction of the animal. The light fed group received the mother's min 
during the first fortnight, this was then gradually replaced with skini inilk 
fed warm and sweet immediately after separation, until the end of sis 
months. Alfalfa hay was given as .soon as the atuimals would consume it 
Grain was only given from the time when milk production commenced 
In the summer a number of the animals was put on pasture, while the re 
mainder received only hay and a httle green soiling crops. After calvinj 
all the cows of the second group received the same ration as those of the 
first. 

The factor of age at first calving was introduced by taking care that 
half the cows of each group calved at an early age for the breed, and thf* 
other half about a year later. 

Inlliience oj ration upon rate oj grow'th. — The weight and skeleton mea- 
surements were determined every month. The effect of the heavy feediaj 
was a more rapid develojament of the skeleton especially during the period 
when growth is most rapid. Later it produced a much greater fattening. 
The animals which were lightly fed grew less rapidly but for a longer time; 
nevertheless they never attained a size equal to that of the first group- 
The difference between heavy feeding and light feeding for the young ani. 
mals shows more strongly upon the weight than upon the rate of skeietfia 
growth. One cause of the existence of small cows in commercial herds isi 
the character of the ration during the growing period. 

Influence oj the age at fi-rsi calving on the size. — This factor has a marl 
ed effect on the size of cows. Jlilk production imposes a heavy tax ontli 
cow and checks the growth in a very decided way. On the other hand ge 
tation does not sensibly hinder its devllopment. The most importai 
factors which tend to limit the size of co-ws are scanty feeding during tk 
growing period and early breeding. 

Sexual mattmty. — The ration exercises a considerable influence o 
the time of sexual maturity. Animals fed heavily mature sexually whe 
two to four months younger than animals fed lightly. 

Relation of ration to dairy qualities. — The heifers heavily fed dunni 
growth were slightly inferior in milk production, to those fed lightly. Tli 
employment of heavy’ grain rations seems to have had some detrmieiits 
effect on the milking functions. But, within the limits ordinarily existin: 
in practice, this factor probably has no appreciable influence. Some higl 
producing cows were found in each group, and also some medium and sow 
inferior. The data indicate that the hereditary factors such as the influencf 
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jf the sire and the .individuality of the animal are the teal determining 
actors with reference to the milking functions of the cow. Inferior milk- 
/iiif'inp cows are rather the fruit of heredity than of the treatment re- 
^Swhen they wer« young, 

4^e ol calving and milk prodnction. — The experimenta! data given and 
1 compilation of the records of the University of Missouri herd for twenty- 
two years show that on an average the maximum production of milk is se- 
emed from cows well matured before they commenced lactation. The raa- 
■anfflin production among ninety-five cows was obtained from those calving 
between the ages of 28 and 32 months, the minimum from those calving 
fflder 20 months old. 

Edalion oj ration to dairy type. - Heavy feeding of young cows tends 
to produce larger and rather coarser animals than does light feeding. At 
itk time of calving the conformation of the animal bred on heavy grain 
ijtion is somewhat different from that of one bred on a ration of roughage. 
If both cows are given the same ration after calving, this difference soon 


idisappears. 

i ,4gj! 0/ calving and dairy type. — Early calving tends to produce a 
imaller and more refined type ol cow than that which results from 
talving a year later. 

Relation of roughage jed to digestion. — The opinion of breeders is that 
a cow bred principally on roughage has a greater capacity for the elaboration 
of the food when it reaches maturity. This opinion has not been confirmed 
bv the writer's investigatioti. Fora short time after calving there was a 
Urked difference, but this disappeared gradually and two months later 
[here was no difference between the two groups. It was proved that the 
biiimals of the two groups required the same quantity of nutrients to produce 
pound of milk. 

Conclusion. — It is po.s.sible to influence, to some e.xteiit, the rate of 
growth, the size when mature and the type of cows, by the liberality of the 
ration during the period of growth, and by the age at first calving. Even 
rithin limits of variation much wider than normal, the character of the ra- 
ion, with reference to the amount of nutriment that it yields, has no appre- 
iable effect on the milking functions of the cow when it has reached 
liaturity. 

'I'he age at first calving is a factor of some importance with respect 
the development of the milking functions of the cow. Calving at 
very early age prejudices the best development of the milking function 
1(1 nothing is gained by retarding it too much. 


- The Cost of Food in the Production of Mifk. ckowthek ch. ami kcston a. i 1 in 

tile Vai'iimilv of Loeds aihi Yorkshire ('ouncil /O' .t 'orjcnltitrol I-.luC'dioii Oulltlin Xu, at, 
P(>. 1-”. Lwls., 1C115. 

During the four years from April 1911 to March 1915, a continuous 
fries of ihvestigatioas on the cost of feeding cows, and the yield and 
Wity of the milk produced by them has been carried out on a number 
f farms in the North Riding of Yorkshire. 

'The present report deals with the data obtained during the twelve 



CATTtE 


months from April i, 1914 to March 31, As m previ^ years each 

herd has been visited fortnightly by the Recorder for the purpose of 
weighing, sampling and testing the mormng and evemng mlk of each 
individual cow. At each visit he has ascertained also the amount and na- 
ture of the food consumed by the cows and has obtained from the fanner 
particulars as to the breed, age etc. of each cow. During the year ,91 
Lws were tested, but for only 144 of these have complete records for the 

twelve months been obtained. The cUmatic conditions 
rable influence both on the grazing and on the hay crop , and therefore 
also on the cost of the food consumed ; accordingly the meteorological 
data for the five summer months are given. The great vanations of tempe- 
rature in May, and the unusually severe night frosts choked the growth 
of grass to such an extent that the pastures were baR until late in the sirni- 

er and the hay crop distinctly light. 

The report deals first with yield of milk then with the nature and amount 
of feeding (including cost) and finally with the percentage of fat m the 

tni1t 

The data for 7914-1915 are compared with those of the preceding 
years, the cows being divided into eight classes according to their yield as 
follows : 

Table I. 

“ “ ■ " ‘ Numbst of cows giving milk yield Igallonsl iof iz months 



400 
ot less 

401-500 

501-600 . 6oi-^oo 

701-800 8ot-y>o $01-1000 

Oter 

1000 



*3 

19 

19 

30 

24 19 

II 

y 

1913-1914, 

II 

'7 

22 

35 

28 14 

5 

y 

1012-1913- 

7 

14 

22 

25 

19 II 

7 

4 

1911-1912. . , - - 

9 

b 

20 

15 

15 10 

n 


Total 4 Years . . 

40 

58 

83 

105 

86 54 

34 

25 


Great differences are again noticeable between the average yields of 
the various herds and still more between the records of the mdividua cow 
within each herd. The maximnm average yield per head was 935 ga 0 

the minimum 472 gallons. , , , nas- 

The average weights of food consumed and the duration ot t p 
tillage per head in 1914-1915 and 1913-T4 were as follows : 

Although the mean consumption per annum was 
in the two years, close examination of the figures given in the ■ 

that the system of feeding has differed greatly as between the vanotis 
In view of these differences the amount of digestible -.ctiie 

starch equivalent of the food actuaUy fed per day were compare 
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Table II. 



Grass 

Hay 

Straw 

1 Roots 1 

Cake 
and meal 


weeks j 

tOD 3 . CWt. st. 

cwt. st 

'tons. cwt, st. 

cwt. st. 

,er«c 19‘4 ' 5 - ■ ■ 

1 27 1 

19 3 

12 6 

4 9 3 

17 5 

, 1913-14- 

28 ; 
1 1 

I 5 * 

12 4 

402 

17 7 


itotein starch required according to standard for the production of 
[le milk obtained. The average amount of digestible protein fed was 
, j [1)5, per day, that required 2.04 lbs. : the average starch equivalent 
If the food fed was 12.83 lbs., that required n.64 lbs. 
r )^s in previous yeans the home grown foods were valued according 
the following arbitrary scale. 

£; 15s per ton. S\ve<ies lo.? od per ton. 

Oat Straw tos ” Mantiols los (id 

Barlej “^trinv £ i 5 S ” Turnii^ 8$ od *’ 

3.^ M per week *or sprinc culver-. 

These prices ate probably on the whole, rather higher than the bare 
st of production and fepresent what may be termed the feeding or 
wiming value. The purchased foods were taken at full cost without 
IV deduction for the value of the maiiurial residues arising from the 
Msomption. 

The estimated average cost of feeding per cow tier annum was as follows. 

Table III. 


Estlojated cost per cow per aaniim 

Grass Hay Straw Roots Cake etc. Total 

£4 15s iHi ns id 17s ioJ.£ 2 3s Mi<£5 os 9<i;£i5i5J3<i 


tr cent 30 16,5 5,5 14 34 



There were considerable variations from the mean, the maximum cost 
food per head being £ 20 los and the minimum £ 13. The hay and grass 
present on the average one-half, the arable crops one-fifth and the 
itchased foods oue-tliird of the total cost, results in close agreement with 
lose found in previous years. 

Of the total number of cows 42 did not yield milk equivalent in value 
> the estimated cost of feeding when the milk was valued at 6d per gal- 
[t, 24 per cent when the value was yd per gallon, 15 per cent when 8d per 

E llon, 10 per cent when qrf per gallon and 7 per cent when rod per gallon. 

Assuming that 100 gallons of whole milk give roughly 90 gallons of 
iin milk and valuing the latter at 2d per gallon, then deducting the value 
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of the skim milk from the full food bill of each animal, values wea 
obtained for the cost of food per pound of butter fat produced, Xhese 
values varied from a minimum of 5.5<f to a maximum of 14. gd per 
with a mean of g.^d. 

The variations of the percentage of fat deserve special mention, 'flu 
following table gives a summary of the data for 260 days. 


Tabi,e IV. 


1 

1 

Number of samples of which the percentage ! 

of fat lies between ! 

1 ! 

: Moming milk ! 

i 

j ; 

■ ) 

1 

; Evening milk i 

■'mast 

2,6 to 2,79 

1 

5 

0 

0 

2,8 to 2,99 

I 9 * 

! 0 

0 

3,0 to 3,19 

47 

• t 

1 

3,2 lo 3.39 


2 

9 

3,4 to 3.59 

■17 ' 

■4 

j: 

.3,6 to 3,79 

36 

'3 

11 

3.8 <0 3,99 

! 21 ! 

i 28 


^,0 to 4,19 

! 

48 

43 

.),2 to 4,39 

9 1 

49 

<J 

4.4 to 4.59 

5 

40 

4 

4,6 to 4,79 

3 

27 

4 

4.8 to 4.99 

4 

21 

2 

5,0 and above 

8 

17 

9 

The considerable difference between the percentage of fat in f 
morning milk and the evening milk is due to the difference in the time elap 
ed since the preceding milking. The greater the ^ difference between tl 


day and night intervals, the greater is the difference in the mean fat co: 
tent of the milk at the two milkings. 


logO-Feeding Trials of Dairy Cows in Denmark, -etojd, a v. in s.jth 

du Laboratoiie d’c$<iai^ dc C(>t>cnh}"vte (coinuuicate>l to the Internationiil 
Agriculture by its Danish Correspondent. Baron RosENKRANTfc) . 

A. Trials with Mangels and Turnips. — The trials were intended t 
compare the feeding value of mangels and turnips, and also the amora 
of dry matter of the kinds moderately rich in this constituent, e. g. mangdi 
Barres’ Ovoid and Eckendorf; turnips, Bangholm and Superlative, lli 
results of three, groups (I, II, III) of experiments are given. 

I. Comparison of Mangels and Turnips Having the Same. Coniiili 
Dry Matter. — In each experimental farm two groups of uniform coa 
submitted to the same feeding during the preliminary period, *« 
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Dunng the trial period one of the groups received a certain 
of diy matter from mangels, the other a corresponding ouaSitv 
«H,tnrmps, in the post period the two groups were fed in the same 

janntr. In the tnal penod 79.8 lbs,' of mangels (9.3 lbs. of dry matter) 
,ereonan average replaced by 84 lbs. of turnips (9.26 lbs. of dry matter 
Ci,e group fed on mangels produced, during the trial period, a little mom 
,1 than that fed on turners, whilst in the periods before and after th 
nal, when the two groups received the same diet, the milk production was 
he same^ The mean increase of milk yield for ten cows was 7 27 lbs per 
lay or about 2.5 per cent On the other hand, the percentage of fat in the 
„1, Which m the preparatory penod was equalin the two groups, diminish 
ddighly during the tnal penod in the milk from the grtp fed on man- 

,els, but increased agaiil in the post period. This was on^v a mattoof 
„„e hundredths of one per cent.so itis not ea,sy to determine what sgnifi 
» should be attached to the difference. The change of diet h d „„ 
"fT gronS the general condition of th 


ll Comparison of Roots {mangels and turnips] Having a Comparatively 
bik Content of Dry Matter. - The trials were made a.s described above 
he different roots contained the following amounts of dry matter ^ 


Ovoid . . 
I'ckendort .... 

Tui-hipi : 
Haii-.hoiiii , , . 
^'iiperlative , , . 


Maximum Minimum 
content content 
pCT cent per cent 


drv tr ™ ,1" 'h*- dry^ matter per head 

dry for tbs purpose 70.3 lbs of the roots having a high content of 
mattei , and 74.6 lbs of the roots having a low content, lere required 
uititY oT difference in feeding affected neither the 

In other woTd' ‘he general condition of the 

(lifaice 1 th f ■ ^ f produced 

amerence in the forage value of the roots. 

m iheQuatrtyoilhcBuUer - Anexpenment 

3 in each It groups of cows containing six- 

same ratinn ^ preparatory period both groups received 

ing severs half turnip). The milk from each group 

i skimmed ^asdispatched to a dairy wherethe cream 

MS for the two’^^'^ transformed into butter under identical con- 
( the hfet groups. Then in the trial, the feeding was modified so 
’■hs. I»r cow, the second group 

' gels (giving an equal amount of dry matter). At the end 



of ten dap a second preparation of butter similar to the first was 
and a third eighteen days later. 

During the iieriod after the trial, the two groups received the 
quantity of mangels, 88.2 lbs per head per day. Ten days later a i 
preparation of butter was made. In each case the butter was convevfi 
to the laboratory to be examined and judged. The butter of the two orp,. 
was found to be of the same quality, but that from the feeding with turnil 
had a higher iodine number and olein content than had that from the fe^ 
ing with mangels. Further the former butter contained one per |.fjj 
more water, and the butter milk o.t8 per cent more fat. However tW 
treatment of the cream and butter explains these differences. ] 

B Tyiids iHthc Cocoa Cake. — This by-product from the TnaniifaciiuJ 
of cocoa, although only recently used in Denmark for the feeding of daiiJ 
cows, has quickly acquired the reputation of increasing the perceihaj 
of fat in milk. ' 

The experiments lasted more than three years and were made oi 
two groups of very comparable cows, one group being permanently fed o 
cocoa cake. 

In the first year when the earth nut and soja cake (1.75 lbs, added t 
the ration) fed to the first group, was replaced by 2.42 lbs. of cocoa i-jda 
the quantity of milk diminished, but the percentage of butter-fat did no 
increase so as to equal- that of the second (permanently cocoa fed) gr,in[ 
In the second year an attempt 'was made to ascertain the influence of th 
addition of 1,54 lbs. of cocoa cake, particularly as to whether the mJ 
yield was maintained and at the same time the percentage or butter n 
creased. But the cocoa fed group in spite of the addition of cake toil 
ration, gave less milk than did the other group, although this contained 
little more butterfat (o.tp pier cent) so that the cows of the two groq 
produced almost the same absolute amount of butter-fat. Just as inti 
preceding trial, the milk from the cocoa fed group proved to be licheii 
protein but poorer in sugar and ash. similar trial made in the thii 
year gave concordant results. Thus the principal result is an increase 
the percentage of butter-fat in the milk but simultaneously a decra 
in the yield of milk, so that the ab-solute quantity of butter-fat does a 
increase, even as a result of the supplementary addition of cocoa cal 
Since the latter moreover modifies the composition of the milk ft imis 1 
considered rather as a poison than a food, and not given to dairy m 
These results are corroborated by the data below. 

C. Poisoning by Thebrotniue Due to Cocoa Cake. - Professor GT 
Hansen deals with the chemical composition of this cake and descrii) 
it as containing an amount of theobromine apioroximately eqiiivate 
chemically and pharmacologically to the caffeine contained in cofe 
tea. Cocoa beans are richer in theobromine {i to 2 per cent) than are t 
shells (0.5 to 0.8 pet cent) which form the greater part of the food. Ho 
ever the shells may also contain much theobromine as is indicated by t 
following data. 

Professor Hansen publishes^the evidence of several veterinary a 
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jeotts who have made reports on the subject of poisoning by cocoa cake, 
jliich contained about 1.5 per cent of theobromine. Cases of poisoning 
jere recorded both with cattle , where the effect initially took the form of 
jjj eczema, and with pigs and fowls where death resulted in several ca.sea. 
Professor H.«jsen made several laboratory’ experiments both with the cake 
jjd with theobromine, on fowls, rabbits and mice to determine their action 
on the organism. These led to the conclusion, that owing to its poisonous 
character, cocoa cake cannot be considered as a food. 

Comparative Experiments on the Feeding of Cows with Cotton cake and Palm 

[ternel Cake, ^ I'arwfir and Chamlier oi A'^riculturc Journd.Vol.'^XlK 

>:t« Series. No. H03, vp. 1323-1324. Pondoti, AuriisI r i, 1916, 

The Governors of the Cumberland and Westmoreland Farm School 
it Newton Rigg near Penrith, in their annua! report, give the following par- 
■jculars of experiments on the feeding of cows on cotton cake and palm 
iernel cake. 

The dissimilarity in the composition of Egyptian undecorticated cot- 
[on cake and palm kernel cake makes it impossible to devise two rations of 
similar nuritive value with the same weight of each cake in the respective 
rations, the following were the daily rations. 


iRatloo‘1 


lbs swedes, ' 
lbs hay, 
lbs oat straw, 

lbs tlecorticated cotton take- 

lbs Egyptian undccortieoled cotton cake 

lbs crushed oats. 


35 lbs swedes. 

8 lbs hay. 

14 lbs oHt straw. 

2 ^4 lbs decorticitcd emtou cake. 

5 lbs of palninut kerne! 43<kt. 


The two rations contain almost the same ((uantity of digestible matter, 
ealbmninoid ratios being i 7 in the first and 1 ; 7.5 in the second. Owing 
the difference in the cost of the cakes at the time, ration No. i 
.St 13 i per week more than ration No. 2, 

The experiments were made on eight cows divided into two lots, wliicli 
ceived the respective rations I and II for three weeks. The rations were 
len reversed and at the end of three weeks w-ere again reversed and again 
; the end of another three weeks, the trial thus lasting twelve weeks, 
he cows were weighed at the commencement and at the end of each period 
i three weeks. The milk of each cows was weighed morning and evening 
td the fat of the mixed morning and evening milk of each lot estimated 
rice under each diet. 

The following is a summary- of the results ; 

Ration I 
Cotton cake 

77\<i Ibs- 

392 lbs. / 

3-55- 


Total lunntity ol milk produced 
5aiQ of cfiws in live weight . , 
I't^rcentagp of fat in the milk . . . 


Ration II 
Palm nut cake 

8157 lbs, 
31)4 lbs, 
3.60 
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Thus the E^ptian cotton cake ■while costing more thaa the palnjiuj; 
kernel cake produced less milk without increasing the gain in live 
of the cows or the percentage of fat in the milk. It should be stated that 
the cows do not take readilj' to pahnnut kernel cake unless it is da™, 
with treacle solution or dusted with locust bean meal. 

1098- Studies on the Hygienic Production of Milk: Importance and Control oi th. 
Microflota of the Udder in the Selection ot Dairy Cows. — Gomni, costmuno i„ 
RcaL- Lombardo di Sdetm' c Leticrc, Rendiconti, Vol. \I, 1 X, pan, pp 

489 Milan, June zz. iqi6. 

The writer’s previous investigations carried out since lyoi have esta- 
hlished the following facts : x) the microflora of the udder is characteristic 
and composed of acid-forming bacteria ; 2) with these bacteria the coccus 
forms predonunate, particularly the micrococcus {Bacillus minimm mam- 
mae) but bacillus forms are also met with ; 3) the microflora a.ssists botli 
the digestion of the milk and the ripening of the cheese, by its peptonising 
action on the casein ; 4) in some cases the microflora of the udder contains 
the common lactic organisms, principally of the streptococcus type; 5) 
sometimes, although originating in a healthy udder, it exercises a harm- 
ful action on the milk. 

Subsequent investigations made in the Bacteriological Laboraton- 
of the Agricultural High School of Milan, confirm the above re.sults and 
lead also to the following conclusions. 

1) The importance of the microflora of the udder increases as milk- 
ing approaches the ideal condition of asepsis, i, e. the absence of external 
microbial contamination. 

2) The micro-organisms of the udder are most often found grouped 
in albuminous clots, which not only makes their enumeration difficult, but 
also gives them a marked power to resist heat, although they are not spo- 
rulating. 

3) The microflora of the udder is»not affected by the hygiciic 
condition of the cow-sheds, and tor this reason bacterial counts of milk may 
not give a true indication of the cleanliness of the milking process. 

!,) The microflora of the udder seems to be connected with external 
and internal factors which still require to be investigated. With certain 
cows the quantitative and qualitative examination yield such persistently 
high results, that the condition may almost be described as abnormal 
though not pathological. 

The writer proposes that in the selection of heifers lor the production 
of milk, not only their state of health but also the microflora of their udders 
should be taken into account. Such selection is particularly necessary intlie 
case of the so-called “ sanitary milks ”, milked by aseptic methods and in- 
tended, both in the raw and pasteurised or sterilised condition, for the feed- 
ing of infants and invalids.- 

The method of examining the microflora is described by the writer Or- 
dinary methods of culture on artificial media cannot be employed, but 
the fermentation test or lactozymoscopic test is used ; the latter must be 
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cjfefBlly ;#iida«iise(l and should be applied to the milk obtained asen- 
tically from each cow and from each quarter. ^ 

A Mogtaphy of twenty-three publications is appended. 

50,, - The East Anglian Milk Recording Society (.). - chevalier, j. b. and older- 
[ .SHAW, A. W. m Joumal of fhe Board of AsricuUute, Vol. XXTH, No. 5 np 411 to f, 
ioudon. August, 1916. ’ ’ • 43 , 

the East Ai^lian Milk Recording Society was established in June 
,1^, the annual subscnption was fixed at as 6 d per member in addition 
, a levy of 2s per cow per annum - the minimum levy being fixed at £ i 
ef member. The members of the Society were scattered over a very 
ide area, within a radius of about thirty miles of Ipswich. The milk 
reorder, paid a surprise yisit to each herd at least once in every six weeks 
(e received a salary of £ loo per annum and paid his own travelling ex- 
e,ises. Samples, of the mixed milk of the herds were taken on each 
i-ening'and morning. of the recorder’s visit: these samples were tested 
ratuitously but a fee of gif per sample was charged for any addition 
imples tested. The Society comprises 21 members with 25 herds divi- 
ed'into two classes, herds containing cows of a mixed type, and herds of 
are bred cattle. At the first series of visits of the recorder 605 cows 
ere tested. 

One of the most useful functions of the Society consists of carefully 
eighing the food fed to the cows of various members. The results of 
ivestigations as to rations have been communicated to the local press 
nm time to time, and it is hoped that in this manner, the Society in ad- 
ition to helping members to select their cows and feed them cheaply, will 
so be of some use to all owners of milking herds in the neighbourhood. 

The following table gives the principal returns collected by the recor- 
:t for the year June 28, 1914 to June 27, 1915. 


'lotal number 

Brc:iis ; Skorthom 

Red Poll 

Jersey 

British Holstein 

Crossbred ; . . . . 

Undescriberl.. 

One calf of three years old . . 
Four Clives erf six years old . 

Aged animals 

Undescribed 


dumber of cows 


566 

V 

99 

3? 

66 

31 

303 

6 t 

132 

63 

311 


(i) See 3 . March 1916, Nos. 332 and 337. 


{Ed.) 


7 
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Number of cows 

Cows ^ivinq per annum 

10 000 lbs of milk 
8 000 ” ” ” 

6 000 ” ” ” 

4 000 ” ” ” 

Under 4000 lbs of milk 
Incomplete 

Bufier rat average 

Evening milk '( ■^peicrat 

Morning milk 3.6 pet cem 

A jnilk recording Society may be of value to dairy farmers : 

1) By enabling them to eliminate unprofitable cows frcni the 

herds. 

2) By providing a government certificate of milk yield, and i 
this way enabling purchasers of cows (or young stock from the herd) 1 
place absolute confidence in the accuracy of the records given. 

3) By enabling the fanner to have samples of his milk taken an 
tested at frequent intervals, so that he may know when it is in danger 
falling below the .standard. 

4) The account kept of the rations fed allows of a comparison h 
t ween them and their cost in different herds and so enables farmers to jiidj 
for themselves as to the cheapest feeding for milk production in the casei 
their own stock, 

1100 -The Dairy Side ol (he Ayrshire. — Winslow, c. M.,in The EifH, voi xxvi .no. 

p. 588. New York, July 1916. 

The ever-increasing interest in blooded dairy stock is very largely duet 
Advanced Registry Testing done by the four leading breeds. It hasbroiigi 
the good cows to the front, eradicated the scrub cow when practised, an 
has led to the investment of large sums of money in the dairy industr] 

Testing has given to the public a knowledge of the real value of higl 
class dairy cows, and has revolutionised the whole dairy industry of tl 
United States. The Ayrshire breed has perhaps benefited more than a 
the others. The long-held belief that the Ayrshire is a wonderful dair 
cow has been converted from a supposition to an absolute fact. The pa 
fection of its conformation has never been questioned, but te.sting ha 
shown that this conformation is correlated with high production, that tl 
breed can produce a record better than 25 000 pounds of milk and 1 ow It 
of butter. 

Official milk records of four cows a full year taken in connection wit 
carefully kept feeding records made by the owners, are given in the folIo« 
ing tables. The method of feeding employed by the breeders not od 
reveals the benefit gained by the cows, but also affords a valuable objec 
lesson to others having cows on test. 


13 

56 

155 

191 

97 

53 
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Two-Year-Old Record. 


CASIrasiAtNS NAWY 4TH, 28 52O. 


Bred and owned by Percival Roberts, Jr. PenshurSt 
I Born October lo, igro. Weight rorg lbs. 


Farm, Narberth, 



Milk 

Pat 

1913 

lbs. 

lbs. 

August 

I 32?..3 

46.32 

September 

I 205.q 

37.97 

October 

I 2 ' j 6 

45.5.5 

Xnvernber 

I 8 <) 7,4 

40.47 

December. 

■1 1149.7 

42.77 

1914 



Janvnrj’ 

1 134.5 

40.62 

February . 

• I 107,6 

41.42 

Marct 

I 232.7 

55.65 

April 

. I 206.4 

48.62 

May 

I 236.9 

49.72 

June 

I 193.8 

50.62 

July 

I 226.6 

51.30 


— 

— 

365 A-iys . 

• 14 494 .e 8 

547.03 



6 812 V'j quarts tnilk, al 6c. per quart, 


8 4<5S.75. 


Food consumed, with cost of same. 


Lbs. 


Cost. 

880 

Bran, at $26.00 per ton , , 

$ 

1 130 

Schtiiiiacher Stock Feed, at $28,10 per ton 

• • • • n..54 

• - . . iv8r 

751 

Cora Meal, at $28.10 per ton 


eeiy. Oil Meal, at I31.40 per ton . 


113 

Colton Seed Meal, at lit.oo per Inn 



Beet Pulp, at $26.00 per ton . 


3 5otj 

''’’luge, at $3,00 per ton .... 


I 8]g 

liuy, nt $15,00 per ton 

• • - • I-.-5 

0236 

Beets, at $6.00 per Ion 



ilrccu Forage Crops. 





(or the y«.r, 

$131.01 
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Three-Year-Old Record. 

Me Auster's Betty, 23548. 

Bred and ov\Tied by Perdval Roberts, Jr., Penshurst Farm, Xg 
berth, Pa. 



Milk 

Pat 

Fat 


19IO-I91I 

lbs. 

per cenL 

lbs. 

lbs. 

— 

— 

— 

““ 

— 

April 

3731 

5,4 % 

20.15 

23..^l 

May 

1 463.1 

4.377 

64.04 

74.71 

June 

I 4930 

3,86 

57.63 

67.23 

July 

I 454 

3,637 

53.17 

62.04 

August 

1 55*-r 

3,61 

‘ 48.77 

56.1)0 

September 

1 104.5 

3,8 

41.07 

48.1)6 

October 

1 048.2 

4,407 

46,10 

53 .R<i 

November 

f)P0,6 

4,16 

41.58 

48.5. ■ 

December 

I 123.6 

4,3.3 

48.55 

.56.76 

January . . . - . . 

I T2I.5 

4.11 

46.09 

53.7; 

February 

985.? 

3.97 

39.15 

45. 6i 

March 

1 067 

4,38 

46.73 

54,53 

April 

623.5 

4,38 

27.31 

31.85 

Totals. . 

14 298.0 

4,19 % 

(Mean) 

581.41 

678.31 


<>604 quart of milk, at 5 conts i)cr quart 


Food consumed with cost of same. 


Lbs. Cost. 

£ 

<.)45.5 Brau, at $25 per Ion 793 ; 

875 Ground Oats, at $38 t>er ton iCi-.i 

276.5 Corn Meal, at $28 per ton . 3.8701 

906.5 Gluten Feed, at $32 per ton ^4 504 

224.5 Cotton Seed Meal, at $32 jH-r ton 3 .^ 9 - 

335 Oil Meal, at $56 per ton 

1300 Alfalfa Hay, at $22 per ton ^ 17 " 

2000 Mixed Hay, at Ji8 per ton 

5 000 Ensilage, at $3 per ton 

5 000 Mangels, at }8 


Six Month’s Pasture, at $3 per month 

$, 38 .:S 


Profit for the year $iy8.i2. 
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Four-Year-Old Record 

August Fassik, agsSt 

Bred by L- A. Reymami. Owned hyl. A. Reymanii Estate, Wheeling, 



Milk 

lbs. 

Fat 

per cent 

Fat 
lbs. . 

Butter 

lbs. 

jlrrth, 18 days. • ■ ■ 

816.6 

3.69 % 

30.13 

35.45 

.Ipril ■ 

• 1 898.3 

3,69 

70,05 

82.41 

jby 

2 ia 6.7 

3,85 

82,65 

97.23 

June 

I 898.4 

■» 

3,87 

73.47 

86,43 

July 

I 7 Jf ).3 

4,14 

71.05 

83.59 

August 

I 544.5 

4,12 

63.63 

74.86 

Sept-mber 

I 392.9 

4,38 

Oj.oi 

71,78 

Octeher 

I 37 t.i . 

4,12 

56.49 

66.46 

.N'ovcinber 

t 235.9 

4,28 

52 04 

62.28 

Det'eii'loer 

• I 261 . 4 

4,00 

51.21 

60.25 

January , 

I 164.1 

4.23 

49.24 

57.94 

Febniary 

984,7 

l ,,35 

42.84 

.50.39 

3larch, 12 days . . . 

352.5 

»,33 

‘ 3..33 

18.04 

Totals 365 dAys. . 

17 784.4 

4.05 “b 

7 .’ 6,«3 

847.11 



(Mean) 



' >7-’ (iiwrts ol milk, at 7 '/, oints per quart . 




Food consumed with cost 0/ same. 


Cost, 


!'Fi? Brun, fit $’4 per ton . . . 

1 460 Ground Oats, at I25 per ton 
73 » Oil Meal, at $40 per ton 
’ if'o Dis. Dr, Gr., at S33 per ton. 
1095 Vuriiia, at $30 per t(<n. . . 
^40 Coni, ,it $30 per ton . . . 
^9^0 Bfft Pulp, at $24 per ton . 

'J '-5 at $4 per ton . . , 

= Alfalfa, at per ton . . . 
Clover, at $ig per ton . 


$ 

13-14 

iS.rg 
f 4. Go 

10.4: 

12 6 t> 

35''‘4 
iS,.:5 
-,''•33 
.3 21 


IWst for the year S434.::5. 


Si?6 !5 
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Mature Record. 

Garclaugh May Mischteff 27944. 

Imported and owned by Percival Roberts, Jr,. Penshurst Farm, 
berth. Pa. 



Milk 

Fat 

Fat 

Butter 


lbs. 

percent. 

lbs. 

lbs. 

December, g days . . 

. . 242.9 

3.2 % 

7.77 

9.1 + 

January 

. . 2 067.5 

3.2 

66.16 

77.84 

February .... 

. . 2 348.7 

3,05 

71.63 

84.2; 

March 

. . 2 646.8 

2,04 

77.82 

9 J .53 

April 

. . 2 431" 

3.81 

, 92.65 

101) 

Hav 

■ • 2 6,16.3 

3.23 

85.15 

100, Iti 

June 

. . 2 492.7 

3.47 

86.3 

101.76 

July 

. • 2 445-9 

3.77 

92.21 

108. 4tS 

August ..... 

. . 2 004.3 

3.79 

75.96 

89.36 

September .... 

. . 1 562.6 

4,07 

63.6 

74.84 

October 

. . I 610.3 

3.93 

63.28 

7 . 4 . 4.4 

November .... 

. . 1 53^.9 

4,03 

61.84 

72 , ?5 

December, 26 days 

. . 1 306.1 

3.85 

50.34 

59.2: 

Totals, 356 days 

, . 25128.7 

3.53 '-0 

894.1)1 

2 053,83 



(Mean) 




Food consumed . 

and cost of 

same. 



I,bs. 

“ t 

(,6i Bran, at %z.\ per ton n :3 

I 013 Schumacher Stock Feed, at $30.80 per ton ij 6(; 

7G7 Hominy, at $.; 9.30 per too 

837 tinsced Oil Meal, at $3; 40 l>eT ton 

1 066 Cotton Seed MciU, at $29 per ton 


149 Gluten, at $25.10 P*^r ton * 

153 Ajax, at $33.80 per ton - 5 ^ 

668 Beet Pulp, at $26 per ton * 

II 200 Corn Silage, at $3 per ton 

22 233 Beets, at $.4 per ton 

I 874 Alfalfa Hay, at $24 per ton 

906 Mixed Hay, at $15 per ton * * 

Green Feed 

7o6.<39 

$529.34 


II 780 qiLarts of milk at 6 cents per quart 
Profit for the year 
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Sheep-raisins in Mancha, Spain; Systems of Stock -breedingCombinedWith 

Caltivation. — Soroa, J. U., in La Industria Pecitaria, i7fh year, No. 526, pp. yiy-711). 
jteilrid, August 20, tgit. 

In La Mancha, the farms usually combine the cuitiration of 170 to 
acres of arable land with a head of stock consisting of 200 to 300 sheep 
ji wool, about 30 pigs and 6 to 8 or ro mules. 

Rotation of Crops. — Until a few years ago little but extensive culti- 
tion was practised. The land was divided into three parts according to 
, system named " al tercio ”, one remained fallow and on the other two 
Jeals were grown. Now, owing to the work of the Agricultural Advi- 
-s cultivation has become more and more intensive. The systems of 
tatiou commonly employed are as follows. 

4 - Vetches turned in, barley, beans, wheat. This rotation has 
tu adopted in the Daimiel, on fresh lands in fairly good condition. 

B. -. Green fallow, cereal, a leguminous crop, cereal. This rotation 
becoming general, and excellent results are expected from it, provided 
jt the manure applied is well rotted. The following rotation is also 
aetimes practised: green peas (always in the spring), barley, lentils or 
tches, wheat or oats, 

C. - Rotation for irrigated land;, pearl millet (" panizo negro”, 
(, Pennisetum typhoideum), potatoes, beans, wheat. Practised in the 
uiiicipalities of Manzanares., Daimiel and Villarrubia. 

D. — The “ al tercio ” system, mentioned above, is the one most 
leu employed. 

Pastures. — Once every seven years barley or oats are generally sowii 
1 low forest to provide grazing for sheep. Breeding mules and sheep are 
so grazed on the lowland and plain pastures in the spring and autumn 
ilimicipalities of Alcazar, Valle de Alcudia and those of the province of 
Oledo which belong to La Mancha) ; hut in the Municipahty of Malagon 
jese pastures are intermixed with orchards of pear trees, plum trees and 
pricots, whilst in the province of Cuenca they are planted with alders, 
sh trees and sometimes willows. 

I Manures. — Bothdungandfertiliscrsareused.thelatteriularge quanti- 
s for cereals. Dung is not abundant, on account of the hmited number 
animals, and moreover it is of bad quality because there are no well- 
ilt manure sheds. Sheep are folded on the land. 

The artificial fertilisers consist of superphosphates and variou-s mixt- 
es whose composition is not stated. The price of dung is very high, £355 
r ton without the cost of transport. The manurial value of folding 
estimated at 5if for etoo sheep passing one night on the land, which pro- 
le sufficient manure for 175 to 240 square yards. 

Utilisation of the Products of the Trees. — At the present time scarcely 
ly use is made of the acacias and the few mulberry trees that exist; they 
iord little else but their shade. As the climate is not adapted for rearing 
tw'otms, the mulberry leaves cannot be employed for this purpose and 
[tre are not enough of them for export. On the other hand the State 
fuseries each year export an incresing number of acacias. 
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Disadvantages Observed. — l) In breeding no scientific rule or definite 
method is followed, consequently a poor class of animal is the rule. 

2) Fodder is scarce and in some seasons absolutely wanting. 

3) The excessive travelling of the animals reduces their weight 
and production of milk. 

In the region of La Mancha, sheep are bred under the two following 
system : “ 

Case I. — During the winter the ewes which have just lambed are 
given extra food, and when the lambs are weaned these are also fed until 
the time when the pastures are ready. For this purpose each ration costs 
more than l.qrf per day. The following account is given. 


Receipts. 

rr<xlnction of milk for 2 ^ months after weaning s 

the iamb: 4.84gal]otis at 13. td per gallon 5 

5,5 lb?, of wool at 6.34 per lb > 1; 

1 1.8 cwt. manure at 4.9iiperc\vl 4 9 >' 

\^alue of the lamb ii 2,4 

Total ... £1 ,4 2 

Expenses. 

0(1 days feeding the ewe, valuing the ration 

at only i..\d (the most favourable case; 10 

20 rations for the lamb at o.Si per head per day 

Cost of keep during remainder of the year h ; j 

Attendance at per dity. ... •; 6,95 

Interest and depreciation at o.oiotf per day, mortality risk at 4 per 

cent and i.ost of veterinary surgeon - 4.^ 


Total . . . £i ,j ■ 

Thus the conclusion is drawn that the annual profit does not erceed 
1.05 d per head. 

, Case 2 — Rearing being impossible, the lanbs are sold directly ; they 
are bought by middlemen at a low price, and it must be acknowledged that 
the loss on the side of the lambs is balanced by the gain in the production 
of milk, so that the nett result is the same as in the precedin.g case. 

Conclusion. — From the above it is concluded that the best method of 
sheep-raising is to select the breed of La Mancha and cross it so as to 
obtain animals which can be weaned promptly and employed in the pro- 
duction of cheese. The latter substance keeps for a longer time than does 
milk or mutton, and the profit is not lowered by the demands of middlemen. 
Then cheap fodder must be found for the winter ; the rations should not 
cost more than o.'jd per head per day. Where this is not possible, improved 
breeds of great hardiness must be obtained for crossing with the breed of 
j ia uM ancha, so as to resist the adverse conditions in times of a .shortage 
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.Xhe Poland-China Breed ol American Pigs. — stabdaud powND Csim kecord 
'^^^gsoCIATBlNin V’oM(XX,No. 3, P- 15. North Yakitiia, Wa^hiniitoii, 

Alarch 19*^' 

The Poland-China breed originated in the Miami Valley, Butler County 
-.t' at the beginning of the nineteenth century. Up to i8i6 the Miami 
< llcv contained two breeds of swine, the Russian or Russia and the By- 
In 1815, the .Society of Shakers introduced a boar and three brood ' 
* known by the name of " Big China ", which were crossed with the 
s^^atis and the Byfields. The production of a breed called the " War- 
^ County " pig. was the result. The name " Poland-China ” was given 
ftfe breed at about i860, although it had not been clearly shown that 
L” of the Polish breed had entered into its formation. 

P The Poland-China is coarse, hardy, prolific and much larger than 
other ordinary breeds. It iias a broad body, strong shoulders, short 
head and shoulders well squared, pendulous ears, short head and 
part. This breed is now considered the best, being the typical' 
lie for the production of lard and obtaining the best prices in the market, 
lie Western fanner is accustomed to graze his pigs in the summer and the 
'oljnd-China is well adapted to this practice. It attains a very- high 
(eight, 880 to noo lbs for boars, 550 to 850 lbs. for sows or .sometimes even 
Bore Its prolific character is indicated by the evidence of about 100 
iieeders, which show.s that each litter contains on an average y.75 young, 
'itters of fifteen have been observed. Moreover the Poland-China is one 
J the most long-lived breeds ; the case is cited of a sow living for eleven 
fears, during which time she had nineteen litters and a total of i8q descen- 
laiits, 

loj- Ration Experiments with Swine. - F.avn.i.E, n . in Viti,mty »/ ivymutg 
imilmll Bsprrmm' Slitfim. /tii/Win -N'o. 10;. pp. 15-.’;. baramit, Wyumiiig, .Si-pltm. 
iK-r ifiij. 

Pea Pasture (l) jor rattening Pigs. Comparison oi hurdled and. non- 
ydki Pasture. — For this e.\i)e'riment there were employed twenty 
le thrifty shoats divided into three groujis of seven each group containing 
)th piire-bied and grade Uuroc-Jersey.s of which the latter were three 
uiths Duroc and one fourth Tamwoith. The supplementary ration was 
mixture of one part of grain middlings with two parts of corn meal. In 
recourse of the experiment, which lasted 112 days, each of the first two 
roups received 272 lbs of this ration and the third group 544 ibs. The 
eas for group I were hurdled off so that the pigs had access to fresh 
ines at short intervals. Group II was given the run of its entire field, 
iacti of these two groups had at its disposal 1.47 acres of pasture. The 
bd group was not put on pasture. The results of the experiment are 
iven in Table I. They show that 365 lbs. or approximately 59 per cent 
ss grain was required for looo lbs. gain when jrea pasture, hurdled, repla- 
d half the grain ration, and the saving ivas 31J lbs. or 51 laer cent when 


i,i) Se.' B. September <)H2. 
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the pasture was not hurdled. Comparison of the two groups proves that 
52 lbs or approximately 17 per cent less grain was required for loo lbs 
gain when the pea pasture was hurdled. One acre of hurdled pasture sav- 
ed 1897 lbs. of grain , whilst one acre of the pasture not hurdled saved 
1340 lbs. At the dose of the pasture experiment Groups I and II were 
brought in and placed on a full grain ration, similar to the nuxture they 
had been receiving, for 56 days. The results will be found in Table II, 
It wiU be seen at once that both pasture groups made considerably better 
gains than did Group III which had been fed on dry feed continuously. 
This more rapid development and the lesser consumption of grain for 
100 lbs. gain should be credited to the residual effect of the pasture. 
Therefore taking the two experimental periods together, one acre oi 
pasture, hurdled, saved 2086 lbs of grain, and fme acre of pasture not 
hurdled saved 1568 lbs of grain, compared with an exclusivel ygrain feed- 
ing. Thus pea pasture is certainly a valuable aid in the production oi 
cheap pork. 

Comparison of the pure-bred and grade animals in the different group; 
shows that their gains of live weight were practically equal. 


T.vble I. — Pea Pasture, hurdled or not httrdled, for Pigs. 


Group 

Average 

iaitial live 

weight 

Average 
final live 
weight 

Average 

daily gala 

Grain consumed for loo lbs. gala 

Corn Middlings Total 


lbs. 

lbs. 

lbs. 

lb,. . 

lbs. Ibi, 

I 

65 

174 

0.97 

-167 

8.3 250 

n 

67.3 

157-3 

0.80 

201 

101 30.2 

III 

68.4 

156.9 

0.79 

^10 

205 ^>5 


T.tBLE 11 

. - Residual Etject of Pea Pasture for Fattening Pigs. 

Group 

i Average daily gala 

per pig. . 

Average daily grain 
ptr iilj. 

Grain for loo lbs. fail 



lbs. 


lb». 

lbs. 

I 


t -37 


5.75 

491 

II 


1.2S 


6.13 

479 

III 


1.04 


3.66 { 

546 


Alfalfa Tea for growing pigs. — A feeding experiment lasting 16 a.' 
was made on two groups of pigs, of four each. The grain ration const e 
equal parts of corn meal and middlings and of this mixture 3.3 lbs. were giv ^ 
per head per day both to the first group and to the second. For 
this ration was mixed with water before feeding, whilst for Group 
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149.5 


.,^ter was replaced by alfalfa tea. prepared by macerating 3 lbs. of alfalfa 
jjl with 20 lbs of cold water allowing to stand from one feeding 
liod to the next and then filtering throngh two thicknesses of cheese cloth. 
'],e tea had the following percentap composition, water gS, ash o.g6, crude 
itotein 0.4b, crude fibre 0,02, nitrogen-free extract o.qb, ether extract 
jjees. The results given in Table III show that for 100 lbs. gain approxi- 
natel;’ 14 pet cent less grain was required when alfalfa tea was used iu the 
■ation (Group 11), but it is not certain that the employment of a small 
imouat of alfalfa meal in place of the tea would not have proved equally 
idarairtagcooS' 

Table III. — Alfalfa tea for "rowing figs. 



Average i 

initial live . 
weight' 

Average 

fmal live 

weight 

Average 

daily gain 

Grain consumed for lOo lbs. gain 

Corn Middlings Total 


lbs. 

lbs. 

Jbs. 

'i llK. 

lliS. 

lbs. 

I 

36.3 . 

1350 

0.58 

" 27»-5 

278-5 

557 

II 

.^7-a 

151,8 

0.68 

239 

239 

478 


Comparison of corn meal and barley meal for fattening pigs. — At the 
ose of the experiment with alfalfa tea the eight pigs used were divided into 
TO groups iu such a way that each of the new groups contained two of 
le animals from each of the old groups. The pigs of Group I had an ave- 
i^e weight of 146.8 lbs, those of Goiip II 140 lbs. For 56 days Group I 
■js fed with a mixture of four parts of corn meal vrith one part of alfalfa 
,ial, Group 11 with a mixture of four parts of barley meal and one part 
Jfalfa meal. Both the increase of live weight and the weight of food coiisum- 
d per 100 lbs, gain were practically equal in the two groups, and the 
mdusion was drawn that barley-meal was as satistactor)' a pig feed as 
sra meal. 

Compmson of pea hay and alfalfa hay for brood sows — Two groups, 
adi containing three brood sows were fed for 91 days with a mixture of two 
larts of corn meal and one part of middlings (3.6 % per head per day)., 
n addition Group I was given x.9 lbs of alfalfa hay, and Group II, 1.9 
as. of pea hay per day. The results given in Table IV show alfalfa hay was 
araewhat the better. 

Tjule IV. — Comparison of pea hay and alfalfa hay for brood sm s. 


1 Average ioltiaJ live | 

' Average final li\-e 

i Average daily 

weight j 

j wdght 


! "K. i 

1 Ibe. 

! lbs. 

i ^55 

303 . 

0-5i 

! 270 

309 

0-43 
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Value of alfalfa hay in fattening rations for broods sows, — Of the five 
animals available for the work, Group I containing two, received corn meal 
Group II, containing three, was given a ration composed of four parts of conj 
meal and one part of alfalfa meal. The e.'cperiment lasted 42 days. Tfip 
two groups fattened rapidily. Group I gaining 2.9 lbs. per head per day 
Group II 2.1 lbs per head per day. The first group consumed 410 Ihs oj 
corn meal, the second 389 lbs. corn meal and 97 lbs. of alfalfa hay per jov 
lbs. gain. 

1 1 04 - The Fattening of Pigs on Pasture under Forest — Ravser, in Mutatun h 1 

eini^un deuischer Scku>einezuchter^2%Tdyea.T,^a. i6,pp. 185-187. Berlin, Augutit 15 

In order to ascertain whether in time of shortage of food, pigs OQrjij 
be economically fattened in the forest, 30 hardy animals having a !on» 
snout and a good frame, which were accustomed to'grazing, were purchased 
for this purpose. The forest was gratuitously put at the disposal of the 
writer by the commuune of Rodenbach. 

The total weight of the 39 pigs before grazing was 2 056 lbs 
or 52.6 lbs per head. The total purchase price was 2 541 marks, from which 
the price per pound of live weight is calculated to be 1.23 marks. The 
pigs are described as being of e.xcellent quality. 

The animals were put on pasture in three separate lots : 17 on Septem- 
ber 4, 2 on September 9, and 20 on September 19. The forest is composed 
chiefly of oaks and beech-trees and has an area of in acres. During 
the night the pigs were brought back into a common stable of the village 
Every morning and evening each pig was given some pounds of a 
supplementary food composed of molasses, bran, cocoa-cake, maire 
and potatoes, 55.6 cwt. being administered altogether, but the principal 
forage was furnished by the forest. The trees and game suffered no 
damage from the pigs. The latter were taken off the pasture, some in 
October, some in November and the remainder in December. One had 
died [7 days after being put on pasture, and three, on account of their ab- 
normal developement, had to be slaughtered before the end of the e.vperi- 
tent. Altogether the animals spent 3 189 days in the forest, or St days 
per pig. In this period the total increase in weight was I 785,5 lbs. that 
is scarcely 8.8 oz. per day, the four pigs eliminated being included in the 
calculation. On the other hand with some animals increase anioimted 
to 8.8 to 13.2 07 ,. 

The financial result of the e.xperiment was as follows: 


Cost of the 39 pigs- .1541 

Concentrated food and cost of Ictxliiig 1 

Kent of stable, repairs of fences .... -c 

^^■a,ye5 of swineherd i, 

Cost of transport . . . ;i 


Sal'c i>ri(e of 3R . 


Keccipls. 


I (,3(1 

i') DUirhs 


IV-iSS . 
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If all the animals had survived until the end of the experiment there 
, flld have been a profit instead of a loss. It should also be mentioned 
" . excessively high price of maize had a considerable effect on the 
lesiilt Although the latter was negative in this case, the writer believes 
{liat this method of fattening would he remunerative in Germany, since by 
it otlict"'®® useless products of the forest can be transformed into valua- 
ye pork. The experiment is to be repeated in other communes. 

British Berkshire Society’s Report. — Fanner & Stack Breeder, Voi. xxrx, 
"'’Vj. P- ^< 3 !- hondon. Sept. 4, 

The British Berbhirt Society (1) has issued its annual report consisting 
of a record of the main activities of the breed during the past year, A table 
of export certificates is^ed for the past 10 years shows that 2181 certificates 
have been given, ggg ot which were for pigs exported to the Argentine. The 
Tnited States conies next in the list with 147, Canada third with 136, Rus- 
sia fourth with 129, and Brazil fifth with 127. It i.S remarked, as indicat- 
ing tlie weights to which the breed will grow, that Berkshire sows at six 
months, in ordinary growing condition and given proper exercise, weigh 
from 150 "3, and boars from 160 to 170 lb. At one year sows in 

breeding condition weigh from 400 to 500 lb. and when full grown from 550 
to 6 i 0 lb. Boars one year old in show condition have been known to weigh 
600 lb. The success of the breed at Smithfield is di.scu.ssed where no other 
breed has had such a long run of successes in the carcass classes. 

iioo-A Study of Constitutional Vigour in Poultry. — rice. fwwciity .tjfi' 

cn]imlF.<pcrime*ii^iaiion. Depatimer^ O) PouUry Huibnndr., HulUfut 'So. 3)5. pp. 439- 
357, Ithaca, 

In the autumn of igog two experimental flocks of White Leghorn 
bens were formed. For the one all the largest hens were selected and it 
m called the strong flock, for the other, or weak flock, the smaller hens 
were chosen. During the next two years all the progeny were also divided 
lip into strong and weak flocks. Both kind,s of fowls were kept under 
[identical conditions and received the usual Cornell rations for laying hens, 
e. a dry grain mixture made up of : 

ill winter: iu summer: 


60 lb«. 

<n' wheat 

6(> Ih 

s. of wheal 

(kj 

” maize 

60 

maize 

” 

'* oats 

60 ' 

' oaLs 

3 ‘> ” 

’ buckwheat 




:ed morning and afternoon iu straw litter ; and in the afternoon only, a 
tiiash consisting of : 


60 lbs. 

of maize 

meal 

60 

wheat 

iiikhlliiigs 

30 " 

*’ wheat 

bran 

10 ” 

” alfalfa 

meal 

50 ■■ 

” beef 

scrap 


I ” ” salt 

1 ^) E. Hiiinfrey, Shippoa, AbingJoa, Berks. Seaetary. 
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Tabi,e I. — Average jood consumption per hen per annum. 

■ ==^ 


Total quantity ot food 

Total quantity of footl including grit and shell 

Total quantity of food including grit, shell, and green food 

Total whole and ground grain 

Total whole grain 

Ground grain 

Meet scrap 

Grit and shell 

Green food • 

Whole grain in total (oorl including grit, shell, and green 

food 

Ground grain in total food including grit, shell and gr«.eu 

food 

Meat scrap in total food excluding grit, slrell and giccu food 
Grit and shell in total food including green food .... 


Strong flocks 


its. 

lbs. 

80.30 

75.91 

77.07 

72.82 

67.49 


60.16 


44.46 

' >5.70 

M-Os 

4. 82 

3.95 

3 'i 3 

.3.09 

y .38 

10,09 

per cent 

rer cent 

65, 9 

70,2 

23.3 

iO.C 

7-1 

&,3 

4-6 

4 ,: 


Table II. — Food nutrients consumed per hen per annum. 


Dry matter 

Protein 

Carbohydrates 

Fat 

Ash, including grit and shell 
Albuminoid ratio 


strong bocks 

Weak flixki 

ibs. 

ibs. 

61.73 


9.69 

8.50 

39-50 

37 -P 

2.59 

2.41 

I.91 

J .73 

1 : 4.68 

I : >08 


The records for the two original flocks and all their proga 
(amounting to 76 strong and 75 weak flocks) have been summarised 1 
the three years 1909-1911 (Tables I to V). The strong fowls consi* 
more food than did the weak fowls. Both had the same amount of g® 
but the strong fowls were able to consume more meal and meat sc^ 
Consumption of grit and shell were practically equal in the two groups 1 
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fiSii ni. — Consumption per mil live weigU and per dozen eggs produced. 


i 

( 

strong flocks 

Weak flocks 

Dry inaUer consumed per pound of live weight, in lbs. . ^ 

17.68 

17,68 

food consumed per ioiai eggs laid, in lbs 

7.68 

8.46 

jjsl of food per doM esgs laid 

$0,114 

$0,123 

lotal Dumber of eggs produced pa hen ■ 

125.36 

107.61 

Tabi.E IV. — Hatching and morlality records. 





Strong flocks 

Weak flocks 

KuBber of eggs set 

1.446 

1-305 

jKcenlage of fertile eggs 

89.4 

91.4 

fHcentage of eggs hatched in fatUe eggs 

55.4 

56.4 

'ercentag*^ of eggs hatched in number set 

496 

51-5 

ivciage weight of eggs set in pounds 

0.2081 

0.2198 

iv«ragc weight of chicks batched in lbs 

0.09096 

0.0767 

’etcentage mortality of chicks to six weeks of .ige . . . 

23.'5 

19.64 

1 Total number of hens 

108 

104 

Flock 1 number of deaths 



coiUlity 



[ f Percentage mortality 

IM 

12-5 


Table V. — Average receipts and expenses per hen per annum. 


Strong floclrs Weak flocks 


mpts : ■■■ . ■ 

Value of eggs , 3.12 ' 2.67 

Value of gain in live Weight '• 0.07 0.06 

Total . . . ; 3.19 2.73 

VBSfs : i 

Cost of food j 1.19 ' 1. 10 

Cost of loss of stock ! 0.08 , o.ii 

Total . . V ' 1.27 ■ 1. 21 

^ance profit • • • | i -92 I 
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number of lbs. of drj' matter eaten per lb. of live weight averages the sa® 
for both strong and weak birds (Table III), but whereas the strong 
required only 7.68 lbs. obfood for every dozen eggs laid, the weaker flod;' 
required 8.46 lbs. After the first period of the experiment, egg producti 
was consistently heavier in the strong flocks, the difference amounting to 
17.75 eggs per hen per annum and being sufficaent to justify the selection o| 
stronger pullets tor egg production. 

1107 - Rations for Growing and Fattening Roasters and Capons. — Bess, w, j gj, 

Agricultural Expirinunt Station. Bulletin No, 284, pp. 155-172. Wooster Ohio ° 

Experiment i. — The object of this experiment was to compare tie 
relative efficiency and economy of the different rations for the production, 
of roasters and capons, and to determine the anjount of feed required tej 
produce one pound of live weight increase. The chickens used were 1 
pure and 56 cross-bred Barred Plymouth Rocks, the crossbreds being the 
offspring of Light Brahma and Leghorn crosses. Of these 195 birds 
were cockerels, all except 8 of which were caponised when 4 months old 
the start the chicks were only two months old and thev were kent 
under experiment for 32 weeks. 

The five rations in cpiestion are given below. 

Ration Grain Mash 

I maize 1 parts ground maize. 

1 ” beef scrap. 

II nmizc i ” ground maize 

2 ” beef scrap. 

The amount of maize was increased one part cath 
week so that by the 32nd. week, the mash con- 
sisted of ; 

32 i>arts ground maize. 

2 ” beet scrap. 

III li parts maize 2 ” ground maize. 

15 ” wheat : ” bran. 

4 ” oats I ” beef scrap. 

IV maize ; ” ground maize. 

3 ” tankage. 

V maize 3 ” ground maize, 

4 ” oiiraeal. 

Ration fed for 12 weeks by which time the chick? 
were doing so badly that they had to be put on 
Ration 1 . 

In addition all birds had access to grit, charcoal and an abundai 
supply of water. The mash was kept in hoppers to which the fowls la 
access at all times. 

Experiment 2. — The feeding trials Were repeated with i25purebK 
Plymouth Rock capons, using exactly the same rations as before, exte{ 
in the case of the fifth group where the birds were fed on ration I, but wa 
confined to small pens instead of being allowed to range. Four to four a® 
a half months old birds were chosen and the experiment lasted iq wcAs. 
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The adjoining Table summarises the results of the two experiments, 
iking average of both trials, ration I produced a slightly higher rate 
in than did the others. Ration II which contained a constantly de- 
Mfflg amount of protein lowered the rate of gain and raised the food cou- 
fition. The bird, fed on ration III consumed the most food per bird 
*4 nH pound of live weight increase ; the cost of the food for this group 
' about 30 per cent higher than that for the others. Capons confined 
consuming only 2 per cent less feed per bird, gained 
bout 17 po’’ capons allowed to range, and the cost of their 

jod was conrequently 17 per cent higher. Prices of foods nsed in the 
Collations were as follows ; 


Shctlecl inaiK 
Orouflil 
V.'J’.eat . • ■ 
Bran • • • ' 
Oats . • • 


Price per cwL 


Price per cwt. 

t 


) 

1. 00 

B«e{ scrap . . . . 

■ - ■ 2.75 

J.09 

Tankage .... 

. . . 2.40 

1.50 

on meal ... 

... 1,80 

1.40 

Grit 

• • • 0,-5 

1.25 

Charcoal. . 

. . . 2.25 


In the first experiment where pullets, cockerels and capons were’ fed 
osetlier, capons invariably made the most rapid gains, the average total 
weight increase beic^ for capons 6.8 lbs., for cockerels 6.1 lbs. and for 
jnllets 4.6 lbs. 

Cmipmtive efficiency of rations jot jatlening roasters and capons. 


! 

Avtfj^ total ij 

gain per llrd | 

ll 

Average total 
eousumptiott per Wid 

_ - > ,v 

Food consumed per lb. • ^ 

per lb. ai live 

of live «eigln increase . . . ^ , 

® weight increase 

Erperiment ; 


ExperimeRt 


Experiment 

Experiment 

: Mean ! 

1 3 i 

1 t 

i 

2 

Mean , 

I 

2 i 

Mean ; Mean 

1^2; 

"ibi'. lbs. 1 

Ijs. i 

lbs. • 

) 

Ite. 1 

lbs. 

lbs. 

lbs. 

ll». cents cents. cenlS' 

6.5 t. 6 ' 

5 , 55 '' 

47,2| 

37,7! 

.(2.4’ 

7.3: 

8 ,* 

7,7! 9.' >6,' 9,6 

i.C t,5 

5,45 

49,2: 

38,8 

43.5 

"'7. 

8.6, 

8,1: 8.7 16.3 9,5 

('.6' 4,4^ 


55 . 8 j 

4', 3 

48 . 5 , 

8-5; 

9,2; 

8,8 11,7 13,2 12,4 

5 , 9 : 4 , 6 : 

5.25 

45 , 5 : 

37-^, 

4 ^ 0 - 

7,7i 

8,2 

7,9 9,1 9,8 9,4 

t* 3,8: 

4.80' 

43,3 

36.2 

39,8; 

7 , 5 : 

9,5' 

8,5 9,3 n.9 10,6 

Results expressed as 

a percentile of those fed 

o» ration I. 

luo loo 

100 

100 

loo 

100 i 

100 ; 

JOO ; 

100 '100 ,J00 100 

99 97.1:, 

98,2 

104,3 

'03 

104, 8| 

I05»3 

106, l| 

105,1 95.4 101 , 6 ; 97 

.'i02 ; 

99,5 

n8 

109,6 

•15,4 

*,5.4' 

1:3,8: 

Ii 4 , 5 ,t 28 , 3 l' 30 . 5 ,iz 8,7 

'i 91, 99,2 

94.5 

96,4 

99.8 

9S,I 

104,8 

100,6' 

I03,2;IOO,I: 96,8; 98,8 

*' ' ^2,4' 

u ! i 

— 

1 — ' 

96,1 

- 

~ 

..7,.; 

— it — iiy-si ” 
i] } ! 
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1108 - Investigations on the Number of Eggs Produced by Certain Fish.-M^^ 

in All :emeir.-e Fischerci-Zeitun':,, Year Xlyl, No. 16, pp. 255-260. Munich, Au^nisi, ij j 

Very little is known with regard to the exact number of eggs prod^t 
by various species of fish ; hitherto only rough estimates have been ma 
or where experiments have been carried out, the females have not been 
the same age. At the Bavarian trout hatchery (Starnberg), 58 common tro 
(Trutta fario) and 54 rainbow trout [Trutta iridea) were stripped j 
ova were carefully counted with results given in Tables I and II, 

It would appear that the heavier, ». e. the older, the fish the great 
the number of eggs produced ; but if the results are considered from tj 
point of view of production per unit weight, the young fish yield a relativ 
ly larger number of eggs, though the eggs are not so heavj-. in ot], 
words with a given quantity of matter young |sh form a larger number 
eggs than do older fish. 

As these results could be questioned on the grounds that some of tl 
fish might have been incompletely stripped or that the fish might hm 


Table I. — Number oj eggs produced by common trout 



Wdgbt of fish 


No. of eggs 

per fish 

Weight of eggs 
per too parts 
live weight 

Weight 

jooo eggs 

No, of e| 
per uaft w 
cf live ire 
(ikilog 

Ibi 

02 . lbs. 

02. 



02, 



7 — 

8.5 

■707 

23.8 

2.7 

299: 


8.5 - 

10.5 

73. 

22,0 

2.9 

2 64* 


10.5 — 

14 

879 

20,4 

3-1 

250. 


14 — I 

5 

I 090 

21,0 

3.4 

2I/i 

I 

5 — 2 

11 

I 293 

19,3 

3.7 

I S2; 

over 

2 

I I 

30*7 

I 9 rl 

3.3 

lf 3 ! 


Table II 

— Number of eggs produced by rainbow trout. 


Weight of fish 


No. of eggs 

per fish 

Weight of eggs 
per joo parts 
live weight 

Weight 

of 1000 eggs 

No. of eji 
per unit w 
of live vii 

■ I kii( 4 l 

lbs. 

02 . lbs. 

02. 



oz. 



8.5 - 

10.5 

945 

18.0 

1.7 

3 5 J 7 


10.5 — 


I >54 

16.6 

1.6 

33 «, 


14 — I 

5 

■ 547 

17.4 

2.0 

3065 

I 

5 — 2 

II 

1975 

16.1 

2.4 

23? 

over 

2 

11 

■z 798 

00 

3-0 

1821 
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Table III, — umber oj 


I^ugth of body 

1 Weight 
of body 

Wdght 

of eggs 

is. 

oz. 

Kms. (I) 

10,2 

8.7 

31.00 

9.3 

6.9 

23.20 

8.5 

6.5 

34.50 

9-3 

6.0 

27.60 

7-3 

3.7 

14.00 

?■' 

2.4 

10.40 

7-J 

2.3 

9.94 

5.9 

1-4 

6,65 

54 ■ 

0.9 

3-97 

5.2 

0.9 

5.10 

5.1 

0.8 

5-05 

S-O 

0-7 

4.46 

4,0 j 

0.4 

3.>4 

Mean 6,9 

3.8 

'3.77 j 


gggs pro d^ by perch. 


■ O' 035 Qg. •« 0.56 drachms. 



^59538 






1 Ltengtli 

1 of body 

i 

Wdgbt 

of bod^ 


in. 

i 

1 : 

eh 1 

9.8 1 

S .3 i 

uimtma nam . 

' 4-4 1 

23.6 1 


5.9 j 

13 ; 


per fish 



/ : No. of eggs 


66250 ! 15.5 


97-75 i 32250 

4-71 ; 4 705 


. 275000 
^ 3-4 ; 44 500 

^2.7 370000 


fpii to spawn before they were cantnr^A ti. 

“«g perch (Perea ilmatul). FemaSSitT™'"^' 

'«slied. Their ovaries were removal ^ “d 

counted and accurately wS' tI 
'« likewise determined and frTn. "’’’“k ovarj- 

calculated. The result- are ri of eggs in each fish 

■« » fc p.»„ Sjt “ J" “ “1- in -j «fn. tb« .b. 

nl £ tSf,U^' “'I" (('”•«• «te) for Ckmimmm 
rone {Acenna cermua) are appended in Table IV. 
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1 109 -The Improvement of Carp and Pikepereh Fisheries in Lake Balaton, h« 

gary(i). — Repassy, M. in Haiaszat (FisWng), Year XVII, No, 10, pp. 93-99. 

May 15, 1916. 

In 1915, the company which holds the fishing rights of Lake Balato 
adopted a new scheme for restocking the lake. It was decided to propagate tt 
more valuable kinds of fish and more especially carp and pikepefeb, the la] 
ter being the species of the greatest economic importance. The do, 
season was fixed for the whole of the month of April. During that perio 
artificial spawning beds are to be laid down in places frequented by pit, 
perch, and when spawning is finished the ova are to be collected and place 
in baskets close in to the shore and where the water is fairly still, pjy 
hundred spaivning beds are to be used and it is expected that the eggs col 
lected will amount to at least 50 millions. Eveif autumn 10 tons of selcd 
ed fry will be set free in the lake. This will consist either of one year ol 
pikepereh averaging 2 % to 3 ^ ozs. or two year old carp weighij 
from */, to I 0 ^- 

Ever since the fishing was brought under revised management in 1901 
careful records have been kept of the amounts of the different .species tab 
from the lake. The figures from 1900-1915 are given in Table I. Thet 
tal amount of fish landed varies considerably from year to year. Da' 
catches even are extremely irregular, in one instance there is a rccordol 
much as 30 tons being taken in one day in the Siolfolk fishing gro« 
alone. To eliminate these variations as much as possible the figures ka 
been collected intO/two 6 year periods in Table II. 

Treated in this way the records show that there has been a perceptil 
change in the proportion which valuable species bear to inferior opes, ; 
suiting in a small increase of the former. With regard to the total prodi 
tion, there has been little variation between the two periods, the annual pi 
duce being 15.7 lbs. in the first period and 15.5 lbs. during the second pen 
per cadastral arpent. These figures are low compared to yields obtain 
in artificial lakes, and bearing in mind the limits of the food supply in n 
tural waters it would appear that they are not susceptible tomuchincreas 
The improvement of the fishery will rather he in the direction of developii 
the valuable species at the expense of the inferior ones which are still s 
times more numerous than carp and pikepereh. During the second s 
years period the slight change in ratio between the valuable and infeiii 
kinds (about 10 per cent) made a difference in the returns of over£/j 
per annum ; and if it were possible to replace another 100 tons of bream ! 
shad by 100 tons of carp the annual value of the fish landed might be li 
creased by about £3000. 

In the years 1901, 1906 and 1909 carp fry were set free in hake Bal 
ton and it may be seen from Table I. that these attempts at stocking 
lake had a di^inct effect on the catches of the following seasons. 


(i) See 5 . Feb. 1916, pp. i8i>-iS7 : Fishtn;; and FisJi CuUu. e in Origmalartln.^ 

} . DE I,ANDGllAr. 
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FARM ENGINEERING. 


,-HaBhineiy Cost of Farm Operations in Western New York. - h „ ,■ 

No. 338. Umted Slakl DepaHm:nt of ApicuHute. Washington, D. c.,' januaiy 

The aim of the writer (Assistant Agriculturist, Office ofFarmMana 
„e«t] IS to detennme what is, under normal conditions, the average set 
e given by. agncffitural implements generally in use in seven different 
irties 111 New York State : Niagara, Orleans, Monroe, Wavne Genesee 
•ingston and Ontario. In response to an enquiry addressed 0 several 

rn- of machines 

15 different kinds. 1165 walking ploughs, 294 sulky ploughs ri6o 

i„g-tooth harrows, 824 spike-tooth harrows, 738 L haLws f 173 ktd 
ers, I 061 gram drills 72 one-row coru planters, 97 two-row corn plat 
1 114 one horse cultivators, 881 riding cultivator.,. 217 cabbage traut 
Iters, 359 engine sprayers, 1232 mowers, 1217 hay rakes ai 6 W 
iers, 563 tean harvesters, i 028 grain binders, and 4^8 coni binders 
Method olComp^ing ReplacemM Costs. - The replalment charge per 

i.peracre.orperdayisbasedontheproportioualuseand not on the s^e 

:e of the machine at any time during its life. For the farmer who ex- 

storemam in business for a period exceedingthelifeoftiie machine this 

he logical method to use. ' 

The tables of which we give an extract, will be found useful inesti- 
ing the machinery cost of work and the fair charge against work already 
e, They will also assist the man expecting to give up farming and seU 
machine^- or wishing to buy secondhand implements. Both bin-er 
seller will then have a fair means of arriving at a fair value in their 
isactions. 

Method of Computing the Interest Charge (i). _ Where a part of the 
cost of equipment is charged offannuallytoprovideforitsteplacement 

table ^ 

Melhodof Determining the Service of Farm Machinerv. - The writer de- 
KS the method used to obtain his results : it is based on the average fi- 
s tot each type of implement in New York State 
Tk semce e.xpressed in acres was obtained by multiplying the service 
-ars 1^5 the average work done annually. The work in days was found 

■1 Tk average investment in equipment, where a fraction of its first co.st is charged 
ytat for replacement, may be fonnd by the rale: 

Average investment = first cost X 

years of service X - 

investment by the prer-aiUng rate of interest in the locality 
s ocated the nanual interest charge a^nst the equipment is lound. 
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rndlon Avtrage 

. . investment 

of cost new charged of cost new charged , 

off annually of first cost) off annually I 


I Average 
inv€stm»)t 
(per cent 
of first cost) 


Fraction 

of cost new charged 
off annually 


Average 

investment 

(per cent 
of first cost) 


100.00 One-eighth . 

75.00 One-ninth . 
66.66 One-fenth 
62.50 Ode-eleventh , 

60.00 One-twdflh . 
5^-33 Oue-thirtcenth 
57. 14 j One fourteenth 


i 56.25 : 
! 55.55 j 


! Onefifiecnth . . 
One-sixteenth. . ; 
One-scventecnth, j 
One eighteenth . | 
One-nineteenth . ' 
Onc-twenticth . . ! 


pafctifslhtld mal':; 

Malm of Annual Repairs to First Cosl UpT'-t* * 
iplement, the annual cost for renS2?uhted ' ^ 

St, and the average present va£ oUhT 

ried from 1.2 to 5.8 except for the w percentage 

stage was over 20 5. ^ the per- 

< jr * „n.. i, «» .s-.pSTsru:.SLr “ 

Mahonot Machinery Cost toTolalCost olFarmOpe^IcZ?' The > 

:cs account of man-time and horse-time One . • ~ 

s-islil;4Iiss 

'■““SSrfsttS 

This invention i, n aV ; I ' ' »• -916. 

al American pattern^ ^ 

o^ten difficult to ont^roi ^ ^ speeds are unsatisfactor}^ 

' 5 ' changing the sneed nf shifting the blades on their axle 

■ “mpIicaLn in^fR^ ^ 5 '““ ' to objection- 

®‘or has comhL2M,r'^’ /“ difficulties the 

lasdesimedTr^ln^v^ P®^ ’"th the travelUng speed. 

8" ploughing mechanism, illustrated in Fig. 2 , which coasts 
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essentially of an axle carrying a spiral blade. This does the work of a serif 
of little ploughs with the working parts : coulter, share and mould-boart 
This mechanism is caused to rotate by the same motor which moves th 
whole machine forward along the line of w'ork. 

As the machine moves forward, the soil along the whole length of th 
spiral blade is successively lifted and turned by the appropriate coinbiuf, 
action of the rotating and travelling gears. To provide the range of spef,; 
desired , the designer has fitted two sets of gearing operated by levers o 
pedals. The speed of rotation is so controlled relative to the travelling spea 

Maili.et Ctdtimlor. 



Fig. i. — Gcmral vitw. 

that any cut may be taken from a mere shaving to a large swathe, i.!' 
the soil is finely or coarsely cultivated. 

The motor and clutch are enclosed in a case 4 (fig. 2) which contaiii 
the gears A and B giving the two speeds to the shaft 5, thence to the W 
vel-pinion 6 and bevel-wheel 7 keyed on the transverse shaft S. On ttij 
shaft two pinions C and D engage with the wheels lo and 10 a : this allotj 
the Sliced of shaft ii to be varied according to which pair of wheels are iij 
gear. 


In gear 

PoTward 

movement 

Blades 

— 

— 

= 

A and C 

32.8 yards 

qo turn- 

.4 

” D 

43-7 " 

90 

B 

” C 

44.8 " 


B 

" /) 

6(>.i ” 

13 ''' 
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The end of shaft 8 carries the sprocket 27 which drives the cultivatoj 
by a chain. The axle of the cultivator is cast with flai^es 36 to wliich the 
spiral blades 37 are attached. 

The other end of shaft ii carries a pinion 12 which turns the driving 
wheel 15 through a gear 13 mounted on the hub 14. 

As shown in fig. 2, the hub 14 of the driving wheel is Mrried far 0® 
on the axle 16 so that the load in the latter is as close as possible tothecen 
tre of gravity of the wheel. The track of the machine can be altered by mov. 
ing the sleeve 17 along the axle r6 to which it can be fixed by bolts. 

To keep the machine level when at work, the lever 24 (fig. 3) is 
this is connected to a centre-piece 20 controlled by a hand lever. 

In another model, illustrated in fig. 4, the machine consists of a fram 
40 carried by two wheels 41 which serve both for driving and steering 
the motor 42 and clutch 43 are covered by a bonnet 44. A first gear-bos 
47 controls both the travelling speed and that of the implement; a seconc 
gear-box 48 acts independently on the travelling speed. This machiie 
like that described above, provides two changes of speed ; to keep the axlt 
parallel with the plan of the machine on level ground, the hand coDtroli 
54 acts on the verticle springs 52 (fig. 5) ; on uneven country they ahon 
the wheels to adapt themselves to the irregularities of the ground withoui 
altering the position of the machine laterally. Two other springs 53 acl 
horizontally and keep the track parallel to the frame. The machine i 
steered by controlling these springs. A shoe 57 regulates the working deptl 
and keeps the direction. In working ridges this shoe is furnished with a 
cutter. 

The cultivator 58, situated in the rear, is made in two portions, oneritli 
a right and the other with a left-handed spiral, allowing for earthing up 01 
splitting the ridges, The machine can be used for all kinds of farm work; 
it will draw a plough or drive thrashing or other machines. 

There is a special model for vineyard work ; the constructional details 
are similar to those reproduced in figs. 4 and 5. 

in2 - Petrol Tractor for Drain Digging. — perxins, Tranx, in hnsireerin’ Rtmi, VoIj 

N" .1, r- 134- York, July 29, 1916. 

Weight 15 tons ; motor 60 H. P. ; 2 caterpillars 30 in. wide allowtl 
machine to operate on soft land where teams could not well be used. T1 
tractor carries a drum r6 in. diameter by 24 in. long which can roll loool 
of ® /j in. cable ; paying-out speed ; 10 to 14 ft. per minute. Mode oi op 
ration ; the plough, which can dig a drain 2 feet wide and 3.5 deep, 
attached to the tractor by the cable, the drum being- de-clutched, thebJ 
tor moves forward to the finishing point. The drum clutch is then 
and the cable wound up taut ; the tractor is kept stationary by two an* 
situated in front. The cable is wound in until the plough reaches the ei 
of the drain. When it is desired to move forward the anchors are ima 
Travelling speed : 2 miles per hour. 
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Petrol tractor for drain digging.' 


13 - Simple Steam Sterilizer for Farm Daily Utensils. — avers, he.nry, and Taylor, 

0 It,, in Famtfi’ BulkUn VYasdiiiUitoii, D. C., July 22, xui6. 

The sterilizer consists of a roasting-pan A which, with its insulated 
)ver B, forms the hottom of the box C, and is heated by a two-burner oil 
:ove, (fig. i). 

The cover is made of galvanised iron ; the lower part is covered with 
sbestos and overlaps the ends of the plan. Instead of asirestos, paper com- 


Sterilizer for imy utensils. 



Fig. I. — Parts for the sterilizer. 

enclosed in sheet iron may be used. A hole l inches in diame- 
|r is made in the centre of the cover and a pipe soldered to it 4 inches in 
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height. The diagonal strips on the cover B act as supports for the cans or 
other utensils to be sterilised. 

Method of Operation : Fill the roasting pan with water to the dept^ 
of I inch. Heat until the steam coming from the end of the outlet pipe 
reaches a temperature of 205® F. Pt.ace the can to be sterilised, prefetablv 
enclosed in an insulating cover, upside down over the outlet and leave for 



Fig. 2. — The sterilizer in action. 

5 minutes, (fig. 2) then remove and place upright on the floor. The a 
should be absolutely dry in one or two minutes if the temperature lia 
reached 205® F. 

Cost ol Operation : The two burners use one pint of paraffin per hoi 
Taking oil at 10 cents a gallon, the cost of sterihsing three cans, with cove: 
and strainers, is about r cent for 35 minutes operation. One inch of wafi 
in the roasting pan will furnish steam at 2ir® F. for about 50 minutes. 


RURAL ECONOMICS. 

1114 - Farm Management Practice of Chester County Pa., 0 - S. A. - 

Dixon, H. M. and Bilidigb, G. A., in Untied Stalei Depmlmenl of A friai «i 
NO 541, (I'rofcssUini'.l Paper), pp. 1-99, Washington, J anuary, I7, 1016 » 

This report from the Office of Farm Management, United » a 
partment of Agriculture, ba.sed on the analytical study of 643 farms in 
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ter County, Pa, is^lesigned to work out a method of ■ r 
sent in a particular district, to discover Silr 

«-», - » wort a.* ,.S“a3S ,t'r 

The type of farming foiled ''“'Y ^ 

local soil, climatic and labor conditions Ld es, ^*?i adapted to 

with reference to markets and market facilities “nditioiis 

conditions existing on the individual farm ' ^ business 

Ssstv' 

'approximately what it should be for the best re to become 

which gives the best immediate returns S I 

fertility, When conditions change, even sliahtlv if 

local farm practice begins to change and hlrnof’ is permanent, 

conditions, ^ adapts itself to the new 

Success in ffiriuingj measured in ternK nf fiin t *1 
ard of living, is directly proportioned to the ma . and stand- 

ffith the types of farming generX adar^^^^^^ 

[arm, found in this surve? fm too mall ti n “ * ‘he 

if living. ^ a satisfactory standard 

In the matter of 5 deld of crops per arrp tJir% * * r i- 
,s reached on a considerable proplrtfon of farms P“°‘ ^ dimishing returns 
Dcrease until the yields are considerably above the^»?^ 
rat beyond this, increased yields are obtained at the 

In quantity of product per dairy cow the mht Ti—'' 1^'”' 
i not reached in ordinary farm oractire ’ rr ^ * of diminishing returns 

(product per cow is, on tte a”eS a mom 'l^“«ty 

1 farming thah yield "croVs'’St;r°" 

7- >ow acre yields than 

profits can be increased more eLlv 

■ a sy.,tem of farming. The mof v£l th! ° P°“'‘^ 

:rcase in profits that can easily be madi 

lliven conditions, there is a cer- 

*ah is more profitable Ihfnanv lex 

“table acreage for each croo Simila 1 - 7' ‘here is a most pro- 

;on of income from each source ■ If the ad Profitable propor- 

“on of income from anv er,t»r '■ J" “^age of any crop or the propor- 
to profits of the farm as a wh T* Sreato than this optimum, 
Certain eJl '""'erod thereby. 

®or position in «^™Pyinfi a 

"‘"prises. This apt?rs 'r! unprofitable if made major 

t» a less extent'^of poultry dping 
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On small farms the expense of operation is much greater per unit o( 
product than on large farms of similar type. 

Diversity of the farm business is, a a rule, an important factor of su^, 
cess in farming. A medium degree of diversity, sufficient to give fomj 
seasonal distribution of labor, complete utilization of land, and a considej. 
able variety of sale products, is better than either extreme diversity or , 
low degree of du’ersity. 

These general principles, applying to a wide re^on in the Middle At- 
lantic States, have led to important conclusions bearing on possible improve- 
ments in Chester County farming. The more important applications 
of the above principles to the agriculture of the district studied are given 
below. 

The standard rotation df the section, viz. ist year ; corn— 2nd year 
com, potatoes and oats— 3rd year; wheat- 4th and 5th years; timoth; 
and clover— should be changed to the following : 1st and 2nd years 
corn— 3rd year : annual hay crop and potatoes — 4th year: wheat- 5tl 
and 6th years : timothy and clover. Oats are unprofitable in this district 

The Chester County farmer should grow a Uttle more corn than hi 
■ needs for home use. The total hay area (including annual hay crop) shoull 
occupy between 40 and 50 per cent of the land under crops. It does not 
pav to buy hay in this districts, unless the cows are of the highest dairy 
type. Dairying should normally be the leading enterprise with about one 
cow to each 4 or 5 acres of cultivated land. The average return per cow 
for dairy' produce is S80 and where the receipts per cow are less than Spi 
per annum, the larger the herd, the smaller the labour income. Mot! 

heifer calves should be raised to replace old cows. Bullock fattening is 

not worth while, as a main line of business, except on large farms where 
labour is scarce. A few hogs should be fed for market but the district 
is unsuitable for sheep farming. As regards poultry, 100 to 150 hens are 
more profitable than larger or smaller flocks, Bruit and garden prodm 
should be grown chiefly for home use. Potatoes probably occupy aba 
their proper place in Chester County fanmng. 

Yields per acre can profitably be increased up to about 40 per cen 
above the average ; beyond this the labour income falls off. The latter n 
creases with the size of the farm, but with small farms of under 40 acres, thi 
income is too low to maintain a good standard of living. 

Farms where " diversity ” is about the average for the section a 
usually more profitable than those where fanning is either more or less ai' 

verse than the average. , 

The following brief description will serve to show the methods ua 
collect and classify the data forming the basis of the present stu y. 

County was chosen for these reasons ; The soils of the area are ex _ 
uniform in character, thus giving uniformity to the farm practice 01 
trict and permitting comparison to be made without the di^tur ing _ 
of variations in type of soil ; the district has long since passe e s 
pioneer farming, so that the forces which control the type 0 ^ ^ 

had sufficient time to assert themselves and produce a higniy 
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iiituie. 

the local 


.„al agriculture therefore lends itSf admir bl * ‘^'^ange. 

a„.eatal principles of farm organisa&n ^ ^ to- 

This report, relating to the oprin/) 1. 

, dudes as has been stated above, the analvtiea^^^^a” ^9^2. 

,ch of these a valuation has been made of 111 farm 

„u of capital invested in land, buildings live strl-t 

:iy, supplies and cash for current exDen’se.; ■ tn ’ and machi- 

nount from each ; the value and amount of the 

her items beanng on profit in farming P«“ditures ; and numerous 
Besides this general study of each farm , r 11 
ography, topography, geology and drainave sort 
er the agnailtural histtfry of the area is survm^Ia"** 

len the decennial census of live stock wa<iKp„ since 1840 

keme of agricultural statistics, Table I ‘^'’''ernment 

anges that occurred in eastern aSturfdf P^°fo'md 

Mut this time there was an enZo„fp /“""S 1840 - 50. 

d the Mississippi Valleys. I,ater about" XT tt,°^ agriculture in Ohio 
gati to e.xert its influence on the local farmilv' I’W'adelphia 

ra populations of the neighbourhood the H a' increasing 

be dominant. ^ dairy side of the industry be 


JLE I. - ( 




Live stock and crops 


ty cows . , 
b cattle . 
If ... . 
P 


“MlUirasaoii of gallons) I 

n produced (UioiBani, ol ' 
Bads] : 

“ Itkonsands of tnislwls) . 

J thousands of blndiEa) , I 
(IhMiainds o( bushels) , , i 
llhonsinds ol busliels) . . ! 
(thousands of bushels) . , I 
“ '"rage (thousand, ol ! 


1^40 


1(000; 

45000I 

64 300' 
5(700! 


43*1 

451 

luSol 

6(1 

Sid 

78 ; 


1850 ■ 18(0 I i$7o 


i 1 I ,,,, 


19(04 

35500 

36600! 

13400: 

^ i 

25900 

39900; 

3 > 500, 
Ji too! 

1 

32700' 

2t 100,' 

28 200; 
13 100, 
I59B! 

42400; 

18400! 

34000! 

15 * 00 ; 

49 300' 

12 000 

35600' 

It 300 ' 

45 TOO 

21 700 

30 500 

9900 

45 +00 

1970a 

31400 

5300 

1 

1 


5739; 

24 000 1 

17038 

30 206 

hOgjj 

3; 

2730.' 

8 ojj 

2848; 

754! 

1 

(* 

4 24 ?! 
775 ; 

KsSj 

882' 

1314 

785 

573 

928 

1146! 

5i' 

I 227. 

32 ‘ 

'om! 

12; 

0.91 

ii 37 i 

20 

0.2, 

8(8 

19 

0.2 

925; 

22 

01.2 

777 

*339! 

1 590' 

1540; 

1965' 

*959 

2687 

1882 

96. 

94 

ii 5 i 

t26. 

162 

131 

142 



-- 



-- 



ii wasTecLSlXtolSr TT'' oi 

Miner himself took a man’s r, ^ 7 ^ farms on which 

rejection of ■ 16 faX, involv- 

'fMm work : 24farmsTm Tv .f by women who did none 

4 tarms run by paid managers ; 27 farms devoted wliollv 
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Table II. — Utilisation of land and value of real estate. 


Sizes of farms 

in acres 

§ 

“o 

B 

3 

z 

Average 

size 

1 

Tillable area 

..... 

3 

n 

0 

u 

3 

1 

1 

other pasture 

Wood- 

land 

Waste land 

Value of real estate I 
per acre I 



Acres 

% 

% 

% 

% 

% 

% 

t 

13 to 40 . 

54 

28 

75 

67 

8 

9 

5 

11 

'23 

o’ 

0 

61 

52 

72 

62 

10 

10 

8 

10 

94 

6i to 80 . 

60 

73 

72 

63 

9 

II 

■7 

10 

9; 

81 to 100 . 

6S 

03 

7' 

62 

9 

10 

10 

9 

91 

lOI to 120 . 

52 

1 10 

7> 

60 

10 

12 

8 

10 

86 

I2I to 160 . 

61 

136 

66 

58 

7 

'3 

II 

" 

84 

1 61 to 393 . 

22 

203 

73 

58 

>4 

10 


7 

87 

All sizes . . . 

378 

go 

u 

61 

10 


9 

L 

90 


(]) P«r (Knt pasture is of total crop acd pasture area. 


Table III. — Distribution of crops. 



{ i 

: 13 to ; 

41 to ! 

ti to 

81 to 

101 to 

I2I to : 

Over 

Acre groups 


60 1 

80 

JOO 

tzo 

160 

160 

Number of farms 

• 54 • 

61 

60 

68 


61 

22 

Corn 

• - 23.7 

j 

22.1! 

20.5 

19.6 

20.4 

1 

1 

18.2; 

iS,3 

Silage 

0.6 

0.2; 

1.3 

2.0 

3-0 

2.8 

5,7 

To'.al corn . . 

t4 3 

Zl.Z\ 

X1.8 

«l.« 

S3.4 

21.0 

14.0 

Potatoes . 

7-9 

S-5i 

58 

6.8! 59 4.9; 

4-9 

Wheat 

17-4 

iS.gj 

.9.5 

18.3; 1 7.6 

00 

Cm 

16,9 

Oats 

. 4.8. 

5.3; 

6.3 

6.7I 6.1 


i-S 

Hav 

39-9; 

4O.2I 

44-3 

43.8| 42.7; 47.2 

44.G 

Fruit 

if 

3.o| 

2.2 

2.31 3.8 

1.9] 

15 

Truck 

I.j; 

1-4; 

O.I 

O.I 

j 0.2 

O.I j 

. P’.l 

Special (a) 

— ■ 

0.2 i 

— 

— 

— 

— 

— 

Miscellaneous [b) . . . 

0.5 

0.2‘ 

— 

0.4 

0,3 

0.2 


Total . 

. ' 160.0 

j 

loe.*! 

100.0 

loiol 100.0 

1 

ito 0 

^ 

1000 


/a) Tobacco. — (A) Millet, tye, etc. 
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Jot-house business, mainly mushrooms ; also 57 tenants paid cash rent, 
a hali-share, and 14 who furnished only labour and received 1/3 of the 
produce. Other records were incomplete and were discarded. 

The uniformity desirable in a study of this kind is maintained in the 
.g farms dealt with in Tables 11 , III, IV, and V, where they are divided 
to 7 classes according to their size. 


Table IV. - Animal units* per 100 acres of crops. 





of farms In 

acres 


• 


Bid of li« of*'' 

40 

to 

61 to 

80 to i 

101 to 

t2I to 

Over 

All farms 


or l*s 

60 

80 

too j 

120 

160 

180 


COWS 

20.3 

21.2 

19.I 

i 

197; 

23-2 

19.2 

18.4 

20.4 

cows 

«i 

0-3 

0.8 

05; 

— 

— 

— 

0-3 

g cattle 

1.6 

i>-3 

2.0 

2-3^ 

2.3 

2.4 

2.6 

2.4 

(«) 

O.I 

0.4 

0.4 

0,6! 

i 

0.81 0.7 

0.8 

0.5 


0.1 

“■3 

2-3 

0.5; 

— 

0.8 

4.6 

1.2 


11,2 

8.9 

77 

7.2I 

6.8 

6.2 

6-3 

7-2 

(»i 

0,1 

0-3 

0-5 

0.4: 

0.1 

0.7 

0,6 

0.4 

P 

— 

O.I 

O.I 

0.2: 

0.8 

0.4 

0.7 

0,4 



1.6 

0.9 

0.4 

o.gl 

0.9 

2.0 

1.2 

1. 1 

iry 

4-5 

2-7 

2.5 

2..1 

1-5 


0.7 

2.0 


i N'uober of animals per farm. 

' Ogc aoiuial unit equals one or other of the followiug groups of anioials, wkicb consume equivalent 
anU of food ; i adult horse x dairy cow — z young cattle — 5 pigs — 7 sheep — too poultry. 


The writers have especially endeavoured to find out how the system of 
iag and the method of valuing the produce, affects the labour income 
i the farmer. Thus the farms have been divided into different classes, 
riling to the percentage of their total area devoted to each type of crop, 
also according to the total cash receipts derived from each crop and 
iliffeient branches of animal production. For each of these classes 
adjusted .labour income ’’ has been determined. This index has been 
eii rather than the actual labour income of the farmer, so as to eliminate 
size of the farm as fat as possible. The farms, divided according to 
. have each been assigned as an index for labour income, the percen- 


I) the Inbour income of the fanner is what reoiains of the gross profit after deducting ali 
las and interest on capital at 5 per cent. The iabour of the fanner's family is reckoii- 
rasg ilte teapense; at the equivalent wages, thoduce consumed by the farmer's family 

t iueliidcil. \ 
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tage relation of the income actually realised to the average or normal ij 
come of the class to which the farm belongs. Thus if the normal income ' 
called, 100 for each class, the index varies as a function of the factors wta 
can, in their turn, be isolated and studied according to the method describeii 
below. Table VI, for instance, gives onlj’- the detailed figures for 
(maize). Here are set out the limits, for' the district studied, between wHcl 
the adjusted labour income of the farmer varies, as a percentage of the total 
area under this crop, and as a percentage of the total cash receipts derived 
from the sale of corn, beyond that fed to stock on the farm. 


Tabi,e V. — Distribution of receipts. 


Size of farms in acres 

13 to 

40 

41 to 

60 

61 to 

So 

8r to 

100 

lof to 

120 

lii to 

160 

Over 

16a 

All fingg 

Number of farms 

54 

6i 

60 

68 

52 

61 

tz 



% 

% 

% 

% 

% 

% 



Source c-f Income : 









Dairy products 

28.9 

33,1 

35-9 

38.0 

48.1 

39.5 

4'''5 

39.1 

Dairy catile 

4-9 

6.4 

5.8 

5-7 

3.3 

4.8 

4-4 

5.0 

Bscf cattle 

0.2 

O.I 

2.5 

0.8 

— 

r.8 

4.S 

f'5 

Horses 

o.r 

0.3 

1.4 

0., 

0.2 

0-5 

0-3 

0., 

2,8 

Hogs 


2.8 

1.2 

2.8 

2.6 

3-8 

2-3' 

Sheep and wool .... 

— 

O.I 

0.1 

0.3 

0.9 

0,4 

i.i 

'■i 

Poultry and eggs .... 

18.7 

II.6 

11.7 

8.5 

6.0 

6.4 

3.3 


Com 

1.2 

2-5 

2.5 

2.1 

2.3 

2.2 

3.1' 


Potatoes 

9-3 

12.4 

8.6 

II.O 

8.2 

6.9 

7-5: 

g. 

Wheat 

5.8 

8.2 

9-4 

8-4 

8.5 

9.0 

8.0' 

8, 

Oats 

0.2 

0.2 

0.2 

O.I 

O.I 

0.2 

0.3 

C,: 

Hay 

9.6 

lO.O 

13.4 

13.^* 

12.4 

18.4 

16.9 


Fruit 

1.4 

1.3 

I.O 

1.0 

0.6 

0.2 

0.2 

0.; 

Track 

3.0 

,.8 

0,1 

0.1 

0.2 

w 

0.4 

0.; 

Special {a) 

0.7 

0.7 

— 

— 

— 

— 

— 

0,1 

Miscellaneous (6) . . . . 

5-1 

4-2 

3-1 

3-9 

1-7 

1.9 

2,7 


Feed and supplies (c) . . 

6.4; 

4-3 

3.i| 

3-6 

4.9 

4.0 

■1.2 

4' 


a) Sweet peas, r farm ; tobacco, i farm. — &) MisceJlaooous crops (rye, millet, straw, etc.), labor, 
lumber, or wood sold, etc c) Increase In Inteotoiy. ~ i) I,«i3 than 0.03 per cent. 

The practical conclusions drawn from these statistical data have been 
given already. It will be sufficient to note the fact that the course followed 
by the most able farmers is fully justified. They have increased their coo 

production to .suit the changed economic conditions, while the majority® 

their fellows lag behind and continue to grow com chiefly for consumption 
on the farm. 
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TASI.EVI. Relation of corn to crop area and labour income 

Per cent of cre>p area in com 

1 o to 19 

! 20 to 29 

1 30 to 39 

I 40 + 

lumber of farms 

' ‘ • 1 138 

djusled labor income .... 1 

j 94 

irirage perceoURe of corn area oTttcljrtaiirTri 

■ 188 j 
1 102 i 

I ^ 

42 1 

I 2 I '■ 

_ f 

L 

10 

52 

Per cent of income from aale of corn j 

None 

1 I to 

rp 

zo + 

umber of f.irms * . . . 

djusi«d labour Iticome j 

251 

95 

i 121 

j 113 

r~ 

1 

6 

55 


The average labour income for farms 
at in Table VII. This also sho^vs the nTmS f 
ached an income of $1000 or "“"’“’^o^araersm 


more. 


-rs iu each class who 


IABI.E vu. 


Uf i 





Number 

of farms 

Average size 

1 Average labour 
. 

income 


1 i 

j 

54 

28 

$240 1 

61 

52 

550 j 

60 

73 

730 ' 

68 

93 

848 

52 

IlO 

957 ; 

61 

136 ’ 

1094 

22 1 

203 ; 

*575 

CO 

1 

90 

789 



6 

10 

25 

34 

46 

46 

68 


! apital ?aS n'to the cluSil^ u 

cresting both on g>'^en m Table VII. These are 

in Table VII ^ ‘hey «Plain the results 
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Tabee Vin. — Relation of size of farm to efficiency. 


Sizes 

of farms, 

in acres 

M 

g 

•2 

0 

1 

9 

Produc- 

tive 

work 

units 

per 

farms 

Crop 

acres 

per 

man 

Man 

labour 

per 

crop 

Value 

of 

labour 

per 

month 

per 

man 

Crop 

acres 

per 

work 

horse 

t 

itk borses per man j 

Value 

of 

macblner^ 

per 

crop 

®atio 

of 

cost 

of 

huiljju 

to 

. 

income 



s 

0 

w 




acre 

V 

1 

13 to 40 . * 

54 

184 

82 

13-7 

$20.74 

82393 

9.0 

1-5 

815,11 

3.41 i 

41 to 60 . . 

61 

299 

140 

20.2 

15.78 

26.60 

II . 9 

1-7 

12-57 

2,19 I 

61 to So . . 

60 

.374 

177 

23.2 

13.98 

27.12 

13-9 

1-7 

11.92 

IM ] 

81 to too . 

68:475 

226 

25.2 

13.48 

28,30 

14-5 

1-7 

10.79 


101 to 120 . 

52:551 

259 

25.6 

13-64 

29.22 

15-0 

1.6 

11,80 

'.83 r 

I2I to 160 . 

6t 582 

286 

29.0 

11.80 

28.50 

16.8 

1-7 

9.20 

1.62 I 

160 -f- . . . 

22|856 

444 

3 I-I 

1305 

33-77 

17-4 

1.8 

8.94 

1.68 I, 

All sizes . 



378439 

2 II 

27.7 

1369 

28.27 

M -7 



>•7 

_ _ 

10,88 

1.S8 i.i 


The relation of the labour income to the number of days' work i( 
men and horses for farms divided into four groups based on the miml* 
of man-work units (productive days’ work per farm) is recorded in Table IS 


Table IX. — Relation of units of work to labour income. 


Man work units per farm 

^ Number 
of farms 

Man 

work 
units per 
farm 

; Horse 
work 
units per 
fajm 

Average 

size 

of farm 

; I,abour 

fncome 

Adju.; 

inccD 





Acres 

» 

Pei H! 

300 and less 

117 

2 II 

III 

49 

836 


301 to 500 

129 

395 

198 

88 

703 

94 

501 to 700 

89 

588 

278 

II6 

I 083 

1 15 

701 and over 

43 

878 

378 

151 

1 668 


Average . . . 

378 

439 

2 II 

90 

789 

10c 


Table X brings out a point of special interest. The small hfflj 
cannot afford an adequate equipment of labour-saving machineiy, andtll 
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■eiative expense of implements is greater because nf ti,. „ 

an be made of them, smaller use that 

Lj of farma 


dumber of farms . 


lems of equipment (1) . 


sb harrow . . . 

iller 

rn planter . . 
M binder . . 
iin drill . . . 
y loader . . , 
y tedder , . . 
sure spreader, 


ilage cutter and feed grinder, i 


2Z 

78 

43 

31 

49 

51 

36 

3 

26 

23 


;flm separator 


J^PBrclically all farms reported wagons, baggies, plows, barrows. 


1 

j 01 to too 

roi to 160 

1 Over 160 

j All farms 

I 

1 123 


■ 

1 22 

1 3?8 

i Ter cent of 
fnrins 1 

reporting j 

I’er cent of 
forms 

reporting 

; Per cent of 
1 farms 
j reporting 

: Per cent of 

1 farms 

1 reporting 

27 i 

39 

64 

31 

9, 1 

94 

96 

88 

'is i 

74 

82 

1 61 

70 1 

84 

86 j 

! (^3 

74 I 

90 

96 j 

73 

5 1 

23 

27 i 

10 

69 ; 

81 

86 

68 

65 1 

82 

100 

^3 

12 

24 

43 

15 

44 j 

50 

64 j 

42 

38 

1 

50 j 

<^4 ! 

38 

9 

10 i 

5 1 

I 

II 


rakes, cuJtiealors. and 


With regard to the relation of vield oer aerp tr. fl,o o- r r 

.» .. tt. o, 

■ a°re‘!nd“?hp ® ‘he yield 

tiiiction nf’ tbo ” ^ Particular farm it is necessarj’ to devote to the 

ftSde^ !har to the crop index of each 

ry lugh yields and much more profitable than very small 
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Tabt.e XI. Relation of crop index to labour income. 


Crop lodex 

Number 

of 

farms 

Average 

labour 

income 

Average 

adjusted 

Income 

Aveta,, 

size 

farms 




SS 

A^' 

84 and 

75 

360 

49 

89 

85 to 99 

91 

616 

74 

qo 

100 to 114 

107 

870 

108 

89 

115 <0 139 

92 

1 183 

153 

91 

140 and over 

13 

I 005 

•30 

82 

Total . . . 

378 

789 ‘ 

100 

90 


fABTE XII. 







• — 


Number 

Receipts 

Adjusted 


Divided accordiog to receipts per cow 

of 




j 

farms 

per cow 

income 

locoae 




% 


50 and less 

48 

J42 

55 

$418 

51 to 60 

43 

63 

102 

59* 

6l to 70 

27 

57 

92 

■83 

71 to 80 

51 

75 

99 

782 

81 to 90 . 

24 

86 

III 

831 

91 to 100 : 

39 

96 

•37 

1 185 

lOI to 120 

29 

no 

162 

1 422 

Over 120 j 

28 

.38 

•75 

1 602 


Total . . . 


289 


80 


III D06 


Tabw XIII. 


Diveraty index 1 

1 

Number 

of farms 

1 

i Average 

1 labour income 

r 

Average 
adjusted income 

[■ 

’ A'^era^e 

sire of fan 

lycss than i to 2.9 . . . . 

79 

1 $663 

! % 

82 

83 

3 to 3-9 

107 

718 

90 

90 

4 to 4.9 

125 

888 

114 

94 

5 and over i 

67 

866 

1 12 

90 

Total . . . 1 

378 

789 

100 

90 
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The relation of the leceipts per cow to the labour income is of the firy 
importance in a district devoted to dairy fanning and this is set out in Tj 
ble XII. No farmer in this district went to too great an expense to obtait 
a high yield of milk per cow. 

In a similar way the labour income has been studied iii relation to tb 
combined effect of crop index and receipts per cow, the efficiency of faij. 
labour and the " diversity index ” of the farm. The last term requirf; 
some explanation; it might also be called the “specialisation index’ 
To find this index : Take the sum of the costs for each branch, divide the 
cost of each branch by this sum, square each quotient, and divide unitv 
by the sum of these squares. The relation of diversity index to labour 
income is given in Table XIIT. 

Table XIV shows in detail the nature and relative amount of expendi- 
ture for various puTpo,ses on farms of different sizes, on special farms, * 
cash-rent farms and on farms run on a share basis. 

The writers have calculated also ; the feeding cost per animal unit - 
the area under cereals, hay and pasture per animal unit — the amoin 
of sila.ge made and fed per head of cattle, divided according to the amoun 
of stock on each farm — the rate of depreciation of dairy cows and fan 
horses — the value of farmyard manure per animal unit. These are the ctiie 
points in the complete analytical study wliich includes fifty tables 0 
numerical data. 

1115 -Study of a Small Holding at Kirberg, Distticlol Wiesbaden, Germany.- 

Emile, in lUu^tricrte LarAlwirtichajllichc ZfHiitiii, Nos, 99 and lou Bcrlii, 

December ii and 15, 1915. 

Intkodi'CTIon. — Taking as basis the classification of agricultural 
holdings adopted by theImpcrialBureauofStatisticsfi), small and mediJ 
holdings occupy 8r per cent of agricultural land in the district of WleiJ 
baden. In all Prussia the Wiesbaden figure is only surpassed by the distiii 
of Lunebourg, with 86 per cent of its area in small and medium holding 
But if we compare the number of holdings improved by the owners, wloi 
cliief occupation is agriculture, the district of Wiesbaden takes the leaduit 
182 holdings per 2471 acres (loooha.), with the exception of the distiidc 
Coblence. Nassau, district of Wiesbaden, is clearly a typical coimtrvo 
small and medium proprietors as well as of small and medium holding 

Situation, Climate, Extent and Distribution. — The holding studied lie 
in the old market town of Kirgberg, near Limbing, 7.5 miles from the co® 
ty town and 47 miles from the railway station at Niederbrecheii. Tlj 
climate is temperate ; altitude varies from 574 to 984 feet. The conutij 
is slightly undulating and includes about 1000 acres of public woodktj 
and 2 220 acre.s of arable fields and meadows fmeadows : 10 per 1 

which about 470 acres are estate (Donianen) and 216 acres are in J 

dei-Kommis, or land let out iu plots of 6.2 to 9.3 acres). The areas 0 t 

(i) Snvxll holdings: less than 5 acres. Medium huldiiigs to 250 acres. I.ar^rlioi| 
iugs : over 2 so acres. 
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iolding in the township are fairly nnifotm, ranging from 6.2 to 37 acres 
holding taken as a type has an area of 31.66 acres divided as fol- 


losis : 


Arable ■ 2?.37 acres 

Pasture 3.29 " 


89.6 pcT rent 
lo.i ” " 


The arable land is divided into 45 plots, varying in size from 0,31 to 
y acres. These are cidtivated on the three course rotation, usual in this 
istrict 

CuHivation. — Rye follows potatoes or fodder-beets ; in 1014, the year 
0 which the report ref^s, it occupied 6.0 acres. 

Wheat follows clover and beets (harvested late) on 2.74 acres. Before 
ijuing, the grain is treated with 2 per cent solution of copper sulphate. 
In area of 0,90 acres, also sown with corn, had to be resown to oats, as the 
sheat was damaged by crows and mice. 

The stubbles are turned in by surface plougliing, followed by the bar- 
[ow, In autumn harrowing and deep jiloughing is done, then, in spring, 
bother harrowing preceds the drill. The amounts of seed used are as 
Mows: 


Oats ” Bcseler II ” . . . . 

” ” Lochow Gclbhafcr ” 
Barley mixed with do\'er . 
” without clover . . . 


bushels 

area 

per acre 

SOWD 

2 - 5 * 3 -- 

5.06 acres 

2 . 3-^-5 

1.80 " 

- 

2 -S 3 " 

- 

0.33 " 


The barley most grown is Goldthorpe ; on poor soils the earlier sort 
ihwaneiihals has been tried. The barley is used as fodder on the holding, 
small amount only being sold to the brewery. 

Clover occupied, in r9r4, 3.0 acres and potatoes 3.8 acres. For the lat- 
I the preliminary cultivation of the soil is very thorough. Stubble is 
lined in and dung ploughed under, followed by light harrowing. In aii- 
mn deep ploughing and in spring the Cambridge-roller and the harrow 
e used, and lastly the furrow’s are made with the ridge-plough. After 
tting, the furrows are closed by the ridge-plough then, according to cir- 
mstances, comes the roller, the Cambridge-roller or the harrow. Later 
horse-hoe and hand weeding are employed between the rows and finally 
ridge-plough is used again. 

Modrows Industry is the potato most favoured and, as early varieties, 

: following are grown in turn : Kaiser Krone, Gelbe Zwickauer, Ella and 
'Val Kidney. 

In 1914, 2.5 acres were devoted to beets following oats. The soil is 
ipated in the same way as for potatoes, the seeds are either sown at lo 
*es apart then planted out at the end of May or sown direct with the drill . 
n some years past, sorts specially selected for yield have been used, no- 
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tably Leutewitzer for sowings intended to be replanted and Eckend 
for sowing direct. ' Ooi 

Manure. — The abundant stock supplies plenty of dung and li ■ 
manure as much concentrated food is bought and tie manure is caref t 

stored. The latter is only applied to the roots at the rate of 20 tons per a ' 

Potatoes get besides 268 lbs. of " A. S.7X9" (ammonium superphosph* 
giving 7 % ammoniacal nitrogen and 9 % water soluble phosphoric Jj' 
with 134 lbs. of potash salt. 

Beets receive the same manure, plus 8000 to 9000 galls, of liquid 
nure andzbS lbs. of kainit per acre ; while lye has 268 lbs. of " A. S 7 
535 lbs. of basic sl^, and 9.000 galls, of liquid manure. ^Tieat is not ^ 
nured after clover ; after beets, 535 lbs. of basic slag followed by 71 T 
of nitrate of soda in spring. Oats are given 268 to 357 lbs. of “ A 0 
7X9” and, on poor land, a little liquid manure. Barley mixed witli 
clover receives 535 lbs. of slag and 357 lbs. of kainit per acre ; pastures ar! 
manured in a similar way. " 

The soil has been examined by the Weileburg .School of Agricultu] 
and found to be very deficient in lime. Potash salts are not much usedi 
the district, yet they are very effective as shown by the following expeiiaei 
made in 1911 ; ^ 

Manure (plots of o. 6 a acrel 

. »i 

12.3 tons of duag + 2,200 galls, of liquid manure + no lbs. of super 

12.3 tous of dung + 2,200 galls, of liquid manure -f no lbs. of super + sso " 

lbs. of kainit ^ 

The beets from the plot dressed with kainit kept much better than thos 
from the other plot. 

Yidds. - The following Table gives the yields from 1896 to 191J 


Average yields per acre. 


\ Rye Wheat ' 
(Bushels) (Bushels) I 


(Bushels) i(Bu8bel8)1 


• ^ • 'O 'a 

s S.S' s |c 

V ii « S -s 


“ : £ § S'g. 35 : 2 ' I 

S 5 « er ISIS 


Average 1896-1903 ' 37 . 2 ^ - 
1906 43 , e! - 



..•33-3' — 56 - 3 ; — j — ;i30-3, — lAfij — — j — | — ' — .-'i 

':34-o’ — 43.3i — ; — .135-0, — jj 5.97 — - i — — ^ - 

:;33,7, — — ■ — jl 39-*: — !| 3-38 — 7.40! 6.45' | 

•'3*-4i — .;59-9 ^*8' — i|37,o' — |j — 7.80 6.29* 8.92 6.37; — ; 4-9^ ^ 


■ j 39 - 0 : 48 . 9 | 34 - 6 i 36.1 1 — j 70 . 1 ! ■ 


■ — i 9 - 87 ] 5-33, 7-oO'5o'j ^ 


I [ 47 , 2 | 39 -ij — ■! — 73 . 5 ; — j _ I 34 , 1 ! _ 5 . 16 I _ I 7.56 yi-i 3,36' 4 . 86 ; 4 ^ 

j — 54-8 40-5 i — ■; — 84 . 5 ! — j — ; 52 , J — 8 .r 6 — ; — ! 4-38 7-So 5-73 ^ 
1 j 47-2, 4*-4[ — 82 . 4 ' — : — 1 49 . 7 I — 9.40 — i — | — ! 94^ ^ 

: 46-4| 397! — ij — 85 ^| 91 A — | 58 . 0 I — 3.43 — ^ - ■U.l5 7 -«o.: 
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the exact jields of straw and beet are not known. With regard to 
at Molds Rrf Prolific was chosen in 1911 as it stands cold well and the 
\ owing to its good milling quality, fetches a better price than other 
‘ jQits grown in the district. Squarehead does not stand the winter 
I and yields poorly, so it has been given np, Criewener 104, a good 
Ider hut rather late, has also been tried as well as Strubs square, 

' Broad casting was dropped in 1911 ; the drill was introduced very 
oportunely, as this year was exceptionally dry, 

Afticidtur^i impmements. — The old organisation was changed in 
ie autumn of 1905 and from this date progress has been rapid. For- 
1 (jjj approaches to the holdings were sown and their use forbidden 
police order, from seed time to harvest. Now, plots of less than 0.3 
^tVve vanished, and the area includes only 4600 plots instead of 8000, 
nlortunately they are still too small for harvesting machines to be used. 
Other agricultural improvements are : new drainage systems and le- 
■ of existing systems ; clearing of watercourses and levelling of the soil. 
Ste/ 1 . - The holding studied carried 14 head of cattle, equivalent 
»e animal, weighii^ 1 100 lbs. to 2.9 acres, compared with one animal 
, , jctjs for the period 1896-1905. The increase is due to the growth 
fcgetabk produce and the dearness of meat. Efforts are made to obtain 
Odd yield of milk, as well as to find animals well shaped and easy to 
ten ; the average weight of each cow which varied from 992 to 1 047 lbs. 
to 15 years ago, is now 1 272 lbs. The yield of milk has also gone up from 
0 to 620 galls, in 1906 to 700 galls, in 1013. The stock is grazed on the 
lish land for the first year, for the second year on the Simmenthaler 
Stine in the Oberlahn district. 

The holding supported an average of 18 pigs, with a live weight of 89 
112 lbs, per acre. Breeding has been given up and animals bought 
6 weeks are fattened and sold at 6 months. 

Mlk woodland. - The public woodlands, which occupy about looo 
:es, are on deep sandy soil ; their net yield per acre only reaches 3.S, 
:Et»r>' ago. one eighth part of these woods was pasture, but the forest 
irtment objected to their restoration to their old state. 

Ukur. - By comparison with the Eastern provinces, the district of 
ibaden, thanks to its small holdings, is particularly well off with regard 
iboui. It took only 835 out of 367 364 foreign labourers einployed by 
man agriculture, whose importation was approved by the Deutsche 
eitzentrale ” for 1912-13 

With regard to the transfer of rural property^ it should be noted that 
asant takes over this father’s holding when he is about 35 years old. 

! father can still look after the stock and the mother manage the home, 
m one or two of the brothers or sisters of the young holder are unmarried 
help him as paid workers. Otherwise he hires a labourer or woman 
tti. The children of the holder also help on the holding. After some 
s hired labour can be replaced by that of his grown up children. The 
er enlarge.? his farm by buying or renting new plots ; he saves money 
b’s off his debts, Between 24 and 26 the eldest son marries and settles 
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down with his wife in the parental home. The old people continue to 
manage the holding for some years. The yoimg wife brings as her ilo% 
some land and often a little money. These plots are worked along 
the parents' holding to the advantage of the young couple who thus be ' 
at once to increase their property. ' ^ 

1116 - Statistical Report on the Influence of Distance from Haiket on the Value 
Rural Property in Missouri, U S. A. — Johnson, O. R. in Fmman's Farmer, Vol ■™ 
No. s, P. II. North Jakinn, Wash., May, 1916. 

The statistical report, by the Missouri Agriailtural Experiment St 
tion, on 650 holdings in Johnson county, was designed to show with] 
what hmits distance from market affected the value of the holdings, andh- 
given the following results : 



Class 

Distance 
from market 

Number of holdings 
per class 

MftiQ value 

per acre 


— 

— 

— 

e 

. 


2 jniles 

79 

78 

II . 


4 • 

183 

70 

ifl . 


6 » 

126 

61 

IV . 


8 > 

”3 

55 

V . 


10 > 

149 

58 


Class 

Value 
of holding 
per acre 

Number of holdings 
per class 

DlRtaiice 
from market 
miles 



$ 

— 

— 

. 


more than loo 

42 

2.5 

II . 


80-100 

62 

3.0 

Ill . 


. 60- 80 

275 

5.0 

IV . 


. 40- 60 

246 

6,2 

V . 


less than 40 

25 

5,5 


The low unit value of the 25 holdings in group V is largely due to tfe 
poor quality of the soil ; this factor is here more important, in fixing the va j 
lue, than distance from market. 


agricultural industries. 

I.NDUSTRIES I n 7 - The Use of Cider Apples and Cane Sugar in a Beet Sugar Distillery. - gviijb 

DEPENDING E- in Compter. Retidur de l’. 4 cadanie d’ .4 -,riculturc de France, Vol. 11 . No. 14. PP 

ON PLANT Paris, If|l 6 . 

PRODUCTS .sugar distillery of Oisement , in the depaitment of 4 

Somme, e.xperiments were carried out on the mi.xing of cider applti 
and cane sugar with sugar beet, or sugar beet molasses. 

The apples were treated in two ways ; they were either mixed with si 
gar beets in the washing machine and then cut into the usual long naw 
slices and handled as beets, or they were put into the diffusion cidin® 
alone in the form of thin flat slices */« im thick. As apples contain verj'!'*" 
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food a certain number of the diffusion cylinders were charged with 
tel and each day some juice was withdrawn from them and added toge- 
liet with nutrient salts to the apple slices in order to assist fermentation, 
y yield of alcohol from the apples was taken as the difference between 
tc total yield and that of the added beet juice. It amounted to not ijuite 

0 gallons of rectified alcohol (too") (rectified spirit and fusel oil) per ton 
if apples- It should be borne in mind that the experiment was carried 
, lit at the end of DecemberigiS and during the month of January 1916, or 
„ other words at a season when the sugar content of apples was daily 
lecieasing. 

In the case of cane sugar, a starter was prepared at the outset, using 
isohition of beet molasses of a density of 1.055 to and containing 2.4 
3 2,5 gms. of acid per litre (expressed as sulphuric acid). To this, nutrient 
jlts were added at the rate of 0.5 per cent of sulphate of ammonia and 0.6 

1 phosphate of soda. The starter was inoculated with yeast obtained 
iO!!i a grain distillery and fermentation was kept active by aeration. For 
he experiments, large vats of about 5000 gallons capacity were used and 
hese were one third filled witli starter. The cane sugar juice acidified till 
t contained 0.7 to 0.8 gm. of acid per litre, was then tun into the vats on 
he top of the starter, the proportion oi cane to ket sugar rising very gta- 
nally from 4 :20 to 80 :20. It was found that 1S.3 lbs. of cane sugar were 
iiiuired to produce I gallon of rectified alcohol (rectified spirit and fusel. 
, 1 ), The cane used had a polarisation value of 92. 

18 Refraction Constants of Various Vegetable Fats and Oils. -HEra.p.iu BuVeiin 
it coJotirsi, Vol. IX, No. 102-103, pp, 267-210. Olelun, 1016. 

A number of vegetable fats and oils originating from the French co- 
nies were examined at the French Colonial Office with a view to dctermiti- 
g the relationship, if any, between their refractive indices and other con- 
ants , l common use, and their .chemical composition. 

T,.c samples were ground in a mill and e.xtracted in the cold with 
iiraie which was afterwards distilled off in a warm bath, the residue being 
jolly raised to 100” C. to drive o.fi any remaining traces of benzine. Fats 
I oils thus obtained were filtered before having their refractive indices 
Hfrmiued in a Fery refractometer. The results ate set out in the adjoin- 
J table, and the writer draws the following conclusions : 

1) The determination of the index of refraction yielded a very reliable 
ans of estimating the chemical purity of any fat or oil. For instance the 
of Tlh-a sinensis gave a refractive index of t.4707 to Tsujimoto in Ja- 
n, and an index of i .4706 in the present investigations. Other constants 
wed far greater variation more esiwcially those resulting from chemical 
ts : it would therefore appear that the measurement of physical cha- 
ters is a much more accurate guide to the purity of fats and oils than 
that of the chemical characters. 

0) Except in the case of Rkmdcndrm alricaniis the index of refraction 
rays varied with the iodine value. 

3) ■'Is a role the index of refraction increased as the saponification 
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Botaalcal 

family » [Density 


Cl/D^sftm ani c 




S a . ■ I ^ ^1 

? 'll: f',:‘ ! ? ' 

2 5 ■ * S ^ 

* S ' 1 ' S 1 « 


‘‘KariW” Buiyrospemum Par- 
kii Eotschi Sapoiaceae 


Ditmoria HtckeH A. Chev. 
Sicinodendron Africanus 


[o.goo 320 

3 a* 

;o.9i7 Sofidif. 17-180 i 

I >5* I 


Muell. Arg lEuphorbiaceae 0.937 


Uewa Brasiliensis Muell. 
Arg 


Sympkonia laws . . . 
SympKonia Louvali . . 


Clusiaceae 0.872 


Carapa mitrocarpa A. Chev. Mellaceae 0.895 

ij 

Sacoihtlis Oabonensis Urb. . Humliiaceae 0.900 

15' 

Peniadesma huiyraua Sabine Clusiaceae 0.899 

i *5’ 

Balanites Thie%hemi . . . . | Simarubaceae 0.908 
“Aouaia” (pericarp) Astn- \ loaih 


7.7 196 95.,5 t 

> - ',92 jJ! 

5.6 ' 188 0.8 96.8 I 56, 

16.8 1S5 i,jr 93 I 87,1,5, 

57.^ 206 ~ _ :,j 3 J 

! il 

29.9 185.6 0.5 96,4 1,33,3!,^, 

8-4 189 1,65 94,3 I 66,7;;,.3j 

I ij 

8.4 189 1,6594.1 j 

8.4 >88 3.3 92 I 33 jj^fi 

— 188 5.5 — j 

r6 193 ■ 0,3 95,2 , 68.51.4j 

9.4 6 92.5 ;I21 '1.4; 


Idem (kernels). 


"Moabi’’ Mimusops obovaia 
Pierre 


Ckrysophyllum Congoense . . 


io.916 

Palmaceae ? 15 

— 

31-4 

196.8 75,2'; 

fo.887 

1 19® 

— ' 

— 

184 ' i — 

Id. \ “ 

29O3 

9.6 

242.9 — — . 10.7,1.45 

(•0-915 

i 

30® 

— 

214 — — ! 9,6; 

(0.910 

Cameliaceae 7 ij* 

liq. 

9-5 

IT^’.b 15.5 86.5 ; 72.&;i.4) 

(0.917 

i ”* 

Solidif, ic^ 

0.74 

I9J-9 o.66| — ' 90.4‘MJ 

i ■' 

Apocynaceae ‘0.929 

i *3* 

liq. 

i 

1.8 

I 

167.6 12.1 jQ4 139 MI 

Anacardiaccae '0.889 
•r 

1(^17® 

4-9 

185 1 7-92j9i.75 '3> M* 

Olacaceac i).973 

<—15“ 

4-7 

»05.4j33.5 ,93 - ‘S' 

Sapotaccac 0.894 

30* 

32-33® 

56 

238.0 11.5 :88.25' sy.tM* 

Id. 0.870 

31® 

58.5 

175.7 1.76 95 49-^N 
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imiis Vegetables FeUs and Otts. 

NatuK of fatty acMs 


fatty adds 




s' 


Per I Per | 
cent, j cent j 

67 ; 3 j.i 


* 67 

33 

® 3 “ 

70 

— 

— 

- - 

1 

i '-3 40 

60 1 

35 ' 

G5! 

"■ 45 

55 ^ 

- 

f 

' 9(1 

II 

10 1 

1 

■ 37 : 

63 j 

4 - 

i 

- 

— j 

- 

-J 

- 

__ 1 

42 

58; 


40 Oo j 
’ 7 ^' 24,1 

looj 


palmitic 
, stearic 
arachidic 


pal tic 
stearic 
cerotk 
myristic 
paioutic 


stearic 

captic 

lauric 

narmric 

aia^ldk 

capric 

lauric 

margaric 

arachidic 

myristic 

stearic 

palmitic 


palmitic 

stearic 


50 : 


50 


50 j 


capric 

lauric 


lauric 
myristic 
margarlc 
inferior, adds 


myristic 

stearic 

palmitic 

lauric 

myristic 

palmitic 


UQsaturated 


oleic 

liuoldc 


oleic 

liooleic 

Jlnoleic 


oleic 

oleic 

oleic 

oleic 


oleic 

oleic 

oteic 15 % 
liookk 75 % 
isank 10% 

okk 

okk 


Remarks 


yelloffish-white 


|i yellowish. Hijite 

I yellow 

|i 

|j brown 

I 


: yellow 

yellow 

yellow 


Autliorltles 

consulted 

for 

chemical 

properties 

of 

fats and oils 


Hebert 
^'arious 
Hebert 
Hebert 
Imp- Inst. 
Imp. 1st. 

Hebert 

Hubert 

Hubert 


; yellow 

Hubert 

; yellowish -white 

Hubert 

yellow 

Hebert 

dark brown 

Bon tour 

dark blown 

Hebert 

yellowish- white 

Bontou.'c 

yellowish-white 

Hebert 

j'ellnw 

Hebert 

— 

Tsujinioto 

yellow 

Hebert 

brow^ 

Impossible to determi 
ne; Iodine value, verv 
large. 

dark brown 

' Hubert 

Hebert 

yellon 

Hubert 

red brown 

Hubert 
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value decreased. Exceptions to this rule were the oil of " I Sano ' and the 
fat of Ricinodendron africanus. 

4; No relationship could be traced between the index of refraction and 

the remaining constants, i. e. acidity value, Rdchert and Hehner numbers 

5) With regard to the influence of the chemical composition on the in 
dex of refraction, it is obvious that the value of the latter must be dependan 
on the actual constitution of the fat or oil. Inasmuch as each fat or oi 
consists of mixture of the fatty acids or of the glycerides of the fatty acids 
the refractive index of the whole substance must be influenced by the re 
fractive indices of its component parts. 

If the fat or oil be a true mixture and the optical characters of each 0 
its constituents were known it should be possible to calculate either if 
refractive index from a quantitative chemical ana^sis or vice versa. ]?ii 
up to the present no other refractive indices beyond those of stearic, palmj 
tic and oleic adds have been determined and the indices of all the glycet 
ides have still to be investigated. Under these conditions it is very difS 
cult to say with any degree of certainty whether fats and oils really consis 
of tnre mixtures and whether it will ever be possible to check experimenta 
results by calculated values. The only example at present available ii 
this connection is the fat of PetUadesma bulyracea which consist.s of 90 pei 
cent of stearic and palmitic acids ^th 10 per cent of oleic acid, Its re 
fractive index works out to 0.512 at 79® C. ; practical tests gave 0.530. 
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1 1 19 -The Grading of Milk. — Kelly, E. in Hoard's Dairymati, VVl. I. 1 I, Xo, pp i 
and 6. rort-Atkinscn, July 28, iyi6. 

The grading of milk is made necessary by the fact that it costs more 
to produce milk of one quality than of another, and that the producer 
ought to be paid accordingly. A first attempt to sell a very pure mill 
in the United States was made about 25 years ago when a " certified " mill 
was put on the market in New Jersey. This was intended for infants aid 
invalids and was produced under strict medical superri.sion and at a great 
expense. Since then several health departirients have granted permits 
for the sale of “ inspected ” milk which is not of such high quality as tie 
certified milk, but still considerably better than the average supply. Sue! 
inspected milk usually fetches one or two cents per quart over and abore 
the current price. 

Grading may be done either by the milk dealer from purely biisiiiesi 
motives, or by the town or state officials for the benefit ofThe consumers. 
Three principal factors determine the quality of the milk, i. e. it.s fat content, 
the Bumber of bacteria it contains, and the sanitary condition of the dairy 
farm where it has been produced. .Some dealers grade milk on the fat 
content alone, others only on the standard of the cleanliness at the dan)’ 
farm, while a few health authorities simply use the bacterial counts. 

As an example of payment for graded milk ; one large dairy ronipmy 
buys on a schedule in which prices are quoted for each month and for mr 
with a fat content ranging from 3 to 4.2 per cent. During the 
months a diflerence of 4 cents per point is made for each 100 Its. of mi ■ 
in summer the difference is 3 cents per point. This amounts to 40 cm 
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■lid for butterfat in winter and 30 cents in summer. If the mi!k con- 
^ ^°\ss than 8 . S per cent of soiids non fat. 2 cents per roo lbs. of milk are 
ted for every point below the standard. There are also other de- 
j tions made as follows : 5 cents per 100 lbs. of milk if it is received at a 
® erature above 60“ F. ; 5 cents per too lbs. if it contains more than one 
bacteria per cc. ; and 2 cents per loo lbs. if the condition of the home 
j,iTV is not satisfactory. 

" \s an example of grading by health authoritie.s, New York City and 
• ark N. ]• recognise four qualities. of milk; A raw and pasteurised ; 
g^Msteurised ; C to be sold only for cooking. Daily sales for New York 
Citv are divided as follow'S ; 


50 001) quarts of ghidc 
KiOOCi 

3305000 ” 


A (raw) at 12 to 22 cents per quart 
A (pasteuriwl) 10 to u " ” ” 

0 ” o 


the main requirements for each grade are .set out in the adjoining 

able. 


Grades of Milk Soli in Neve York City. 


; =■- ^ - — 1 

Ilo. of tactecia 


Age 

at 

delivery ; 


Grade 

Healt ![ 

of |i 

• cattle 1 

;i ot miirks 

Befor* Mllm.' ' 

Atlims under whKb , 
Mem- 1 ?< minis ; 

satlon ,‘*eliver>^l 1 

Temp. 

Remailts 

^ ratf 

Tuberciilin ; 
test and I 
geocfa! 
exanutta - 
UOD 

— 60000'^ Equipineot. 25 

i' Methods . . 50 

50“ F 

Not mote 
than 3$ 
hours 


pasteu- 

ised 

General 
examina * 
tiOD 

atMooo 30000'! Equipment 25 

j! Mctliods. . 43 

!i 

SO'’? 

j6 hours 
after pa- 
steutisa- 
tiOQ 

" 

i pasteu- 
listd 

■ > 

; I 5ooooo(') . looooo;! Eqoipment 30 
i j: Methods . . 35 • 

! i . !• 

50* F 

* ■ 


> lot cook- 


1 : il 

1 300000(^:300000.1 40 

50® F 

«8 hour.? 
after pa- 

Sold only 
in caas 


steurisa- 

tiou 


(•] Pastsuruied in the city. 

{2) Pasteurised outside the city. 
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1120 -Pasteurization of Milk in the Bottle. — in Ptm Products voi. xii, xo j 
pp. 385 392. New-Yotk, August, 1916. 

There are at present three methods by which milk is pasteurized. 
The '' flash ” or continuous method ; the " bolder " or intermittent method 
and the method of pasteurizing in bottles which is the Jatest device for the 
pasteurization of milk. 

In the “ flash ” process milk is heated at 160“ to 165® F. for 30 to 60 
seconds. This process has the disadvantage that the milk is often heated 
too high or is scorched, causing the milk to have a peculiar and unpalatable 
taste. In the "holder” process niilk is heated to and kept at i 40 »p,to 
145® F. for 30 minutes. The pasteurized milk should then be cooled and 
kept at a temperature below 50® F. The " holder " process, in which com. 
partments or tanks are employed, does not give a uniformly pasteurired 
product since the large volume of milk makes it impossible to heat it mi. 
formly.one comer or section of the tank being always hotter or colder 
as the case may be. The tank being necessarily divided into compartmeats 
or sections, pockets are created makmg a positive circulation of milk and 
therefore a uniformity of temperature in the entire vat or compartments 
impossible, .^t any rate in both of these methods — the " flash ” and the 
" holder ’’ process — a recontamination, while Ailing the milk into bottles 
cannot be avoided. The third method avoids the risk of recontaminatioii, 
as the milk is first bottled and then pasteurized. 

Pasteurization of milk is frequently done very inefficiently, usually 
owing to ignorance or careles-sness. WTien the heat applied is insufficient 
either in amount or time of application, disease germs are not all destroyed 
and as a consequence epidemics of streptococci, sore throat, typhoid fe- 
ver, etc., have started. In order to obtain a uniform product it is essen- 
tial t&at not only the pa-steurization process must be given the proper at- 
tention but that proper and efficient devices must be applied in the soaking 
and rinsing of the bottles. It is useless to apply the most eoniplete pasteur- 
izing outfit if the bottles into which the milk is to be filled are not cleaned 
properly, and, on the other hand, it is insufficient to use a clean bottle ii 
the pasteurization process is incomplete. The Barry-Wehmiller .System 
of soaking, washing and rinsing of the bottles, clarifying of the milk, filling 
and pasteurizing of the filled bottles is said to be the “ last word in th 
production of a safe milk- A short description of this model plant mar 
serve to give an idea of the arrangement and machinery used. 

As soon as the full cans are received from the wagons they are immedia- 
tely poured through a screened receiving pan from which the milk flour into 
two 2 000 gallon Pfaudler Glass-Ifined Receiving Tanks. 

The tanks are lined with gla.ss enamel on the interior and the inner sliej 
provided with an outer jacket. Within this jacket circulates hiine, wlib 
keeps the milk cold. The jacket is insulated externally with cork 
At the bottom of the tanks are perforated air pipes through which waste 
and filtered air is supplied under pressure from the aerator and compressor 
The action of this forced air keeps the milk in complete and constat 
agitation. 
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Ihe milk tept m anks is in contact with a much smaller surface than if 
tept in cans. The surface which 2,000 gallons of milk come in contact w^th 
if tept m 200 cans of ten gallons each represents i.ioo square feet whereas 
if niilk IS stored m a Pfaudler tank holding 2.000 gallons, it is in contact with 
but no square feet, or just one-tenth of the surface. In other words 
by eliminatmg can storage the surface is reduced go per cent The mor; 
surface the milk comes m contact with, and the longer the milk is kent the 
higher the chances of an accumulation of bacteria ' 

UTien ready for filling, the milk fiows from these tanks into a milk 
pump which forces it to the floor above through a clarifier, thence direct to 
the bottle hller. 

The empty bottle cases are unloaded from the wagons and delivered 
by a directly in front of the mtchinc. The 

bottles are taken out of the cases and put into tlie pockets of the soaker The 
empty cases, after being cleaned, are deposited on a gravity conveybr which 
carnes them to the discharge end of the pasteurizing machine ready to be 
refilled with pasteurized milk. ^ 

\ow the bottles pass mechankally through the soaker which consists 
of a large tank divided into from 3 to 6 coinpartments, all of which except 
the last, are filled with hot water and caustic soda solution The ih-t "com 
paitment of the soaker contains the strongest solution of cau.stic soda at 
a temperature of iioo. The following compaitments contain solutions of 
less strength at temperatures as high as iSf,o. The last compartment is 
kept filled with fresh water at a temperature of So®. 

The bottles are passed successively through these various compart- 
ments, occupying a total time of 20 minutes for the entire process. 

. 4 fteT passing through this soaking system, the bottles are delivered 
mechanically to the outside pre.ssure washing maebiue, where the outside 
) the bottles are washed by jets of water under pressure, and the inside is 
li ed with water at the same time, which frees them from the caustic .soda 
Miition to which they have pre\'ioiisly been subjected. The bottles are 
lieti passed mechanically to the large inside pressure washing machine in 
rhichthey are thoroughly cleaned, each bottle being subjected to five succes- 
ave washings m the inside. Three of these five washings are bv means of 
later circulated under pressure by a centrifugal pump at 63 pounds per 
qiiare pressure by a centrifugal pump at 65 pounds per square inch. The 
mal two washings are performed by water directly from the fresh water 
mppy. The water used in these final washings is the only water actually 
wsumed as all the other water is reused. 

r process of interior washing, the bottles are once more 

e externally by jets directly from above, which jets arc also connected 
he supplied by reused water. The greatest efficiency is 

: retore, obtained with a minimum amount of fresh water expense. 

washing, the bottles are delivered mechanically on a 
' Vh which they go to the filler. 

^ nllcr passes them in a circular direction and fills the bottles at the 
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rate of from 6o to 90 bottles a minute. Each bottle is filled to a definite 
line, which can be altered as required. 

When filled, the bottles move mechanically to the crowning maciine 
and are capped continuously with seals. The only labour required in tjijj 
process is to keep the machines supplied with crowns. 

When this capping process is completed, the work of bottling is consid. 
ered 90 per cent , finished , as the only r-emaining work required is to 
place the bottles by hand into the baskets of the pasteurizing machine. 
The pasteurizing process is entirely mechanical and requires one hour 
and twenty minutes, During this time the bottles are submerged slowly 
and continuonslv through the various compartments, bringing the tempera, 
ture of milk gradually up to 145®. The bottles then are slowly passed 
through water of this temperatiue for 25 minute?- -ikfter this treatment 
the bottles continue on their iourney through water of gradually decreasing 
temperature until they finally reach ice-cold water, the passage thicngh 
which takes 15 minutes. They emerge at the discharge end of tie 
pasteurizei at a temperature of 36”- ... 

The delivery cf pasteurized and cooled milk is continuous and is going 
on all the time the baskets are being loaded from the crowning machme, 
The bottles are now taken out of the baskets of the pasteurizer and 
placed in the original cases which have been delivered as previcusly 
described. The filled cases are placed on a gravity conveyor which delivers 
them mechanically into the refrigerating room where they remain imtil 
required. 

The various sections of the pasteurizer are thoroughly insulated with 
cork for the cold sections, and asbestos for the hot sections thus prei-eiiting 
radiation of heat and cold and seeming maximum efficiency of the ap- 


The motive power required for running the machines is as follows, 
The combined soaker and washer is handled by a 6 horse-power motor; 
the filler and crowning machine each require a horse motor, Ihe large 
pasteurizing machine is operated by a half horse motor. All these maclimei 
Me large enough to handle .| 000 quart bottles per hour. The niimher ol 
operators required for the entire system may be conservatively cstmat- 
QX six' 

The cost of operating this system is as follows : Six men at 15 ert 
per hour, 90 cents, or 22 Y, cents, per 1000 bottles. Steam and refrigera- 
tion according to records since January ist, amounted to 75 cents per lae 
quart bottles : crowns for small neck bottles, 80 cents per looo. Hue >s> 
total of S 1.77 per 1000 quart bottles. ' „ . , , 

This plant of the Steinlage Sanitary hlilk Co. is of unusual 
because it marks the Ircgimiing of a new application of pasteurratmn 
milk trade. It is the first milk plant in the United States adopt 
tem in its entirety, including the small neck bottles. Ihe Stem ag 

are the same style as used for grape juice. . . ..moressh* 

The pasteurization of milk in bottles must be considerc a 1 
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,tep because the principle applied is a perfect one and the results are „ni 
oriii and positivf 


„2i - Digestibility ol Vety Young Veal (i). — dangworthy c p ami holmes \ ii 

•'S’ PP- 577-5fla. Washinst'on D. c” 

The sale of calves aged less than 3 to 6 days is prohibited in the United 
;fates by Federal and .tate laws. Yet m regions where the dairL- indus. 
:ty IS highly_ developed, milk is such an important product that it is not 
:hoiight profitable to rear calves beyond the period when the mother's 
uilk becomes saleable, and so, even though thev cannot be marketed as 
jiitcher's meat they are often slaughtered at 3 to 6 days old 

The prejudice against young veal is inspired chiefly by a belief that 
t IS indigestible and ijiay cause physiological disturbances. In order to 
ietermme how far this belief is founded on fact, various investigators have 
lorapared the meat of very young calves with that of more mature calves 
inth in respect to their chenucal composition and their digestibiUtv' On 
he whole the balance of evidence goes to prove that very voungVeal is 
lot unsuited to use as human food. As very little information, however 
s available as regards the co-cfficient of digestibilitv of verx- voung r-eal’ 

1 series of expenments was undertaken, to determine the ' cmnpletene,ss 
)f digestion of this material by the human subject in normal health 
Five active young men were selected as the subiects of the exiieriraeuts 
in average of 237 gms. of meat (from calves not more than 5 davs old)' 
urmshing 78 gms. of protein or 75 per cent of the total protein of the diet’ 
vas eaten dady by each man. The results showed that the digestibility 
if total protein and that of the meat protein alone were practicallv iden- 
ical (92.9 and 92,7 per cent). 

The experiments were repeated with the same subjects but usin"- 
narket veal in the place of the very young veal. The digestibilitv of the 
iTotein m the total diet was again 92.9 while that of the meat was 9 > 8 In 
ither words very young veal and market veal were found to he emialh- 
lige,stible. No physiological disturbance of any kind were experienced 
ly the subjects either during the experimental period or afterwards. 


122 - Disadvantage of Selling Cotton in the Seed. - Cresswell, c. v. ( h.m .sv.e. s i>, . 

parlmr-i r:i A!/icullun\ Bull.lm Xo. 3-,-,, pp. i-,8. W.nhin.»toii. 1 ). C, .Vusua ", 

lie practice of selling cotton in the seed, though less prevalent than 
oniierly, is still fairly common in the United States. In regions where 
lie crop IS not grown in sufficient (juantities to attract regular buvers, the 
iroducer is thereby enabled to raise cash on his harvest more quickh- than 
le would by the sale of ginned cotton. As a matter of fact , tlie advan- 
■i.iie IS a small one and only amornrts to the saving of the time he spends 
n uaitiiig his turn at the gins. Baled cotton being saleable dircctlv to 
Mm ants and liable to make the farmer independent of the middleman, 

1 suers o not encourage the sale of ginned cotton, more especially as in 
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buying cotton in the seed, they take into account the speculative nature 
of the business and generally manage to secure a profit in addition to theii 
regular ginning charge. According to the figures of the Bureau of Ciot, 
Estimates 8 to 9 per cent of the total cotton crop in the United States is 
sold in the seed, while the amounts in Virginia and Missouri rise to 60 and 
90 per cent respectively. 

In order to obtain reliable information as to the relative advantages 
of the two methods of marketing, an investigation was carried out in Qt 
lahama during the season 1913-14. Every week a number of samples of 
seed cotton were collected in representative markets. Each sample weiohej] 
10 lbs. and with it was secured a record of the seller's name, the date 
place of sale, and price per 100 lbs. The samples were all sent to Washino. 
ton where they were ginned and carefully graded.^ ° 

Eor the purpose of comparing the returns obtained by marketing thf 
cotton before ginning, with its real value as determined by the ginning 
the price paid for seed cotton was converted into its equivalent price pei 
baled lint as follows ; 

Taking as an illustration a load of seed cotton which was sold at 5.1 
per too lbs. and which on being ginned yielded ; 

30 per cent 01 lint 

6S ” " ” secU 

2 ” ” " trash 

tint used for baggiIl^ and tying at the rate of 22 lbs. per 478 lbs. (rated 


at the same price as the other lint sold) ^ ,3 

Therefore total weight of lint sold 

Value of seed at $ 20 a ton. ■ ■ ■ =§ 0,5.3 

Therefore patuiient for lint g ^,2, 

Oinniug and baling charge at S 0.070 pe-r too lbs = § 

Therefore total cost to buyer of 31.38 lbs. of lint ^ g 3,^ 

Cost of I lb. of lint or ” equivalent lint price ’’ g ii.rS cc-nt,; 


By tabulating these " equivalent lint prices ”, wide variations were 
found to exist between the prices received for the same quality of lint in 
the same market and during the same week. This amounted in one in- 
stance to as much as 5.21 cents per pound or S26.05 per bale, llorcoreiit 
commonly occurred that lint of low quality brought in more money than 
lint of higher quality. 

The fact that the proportion which lint, seed and trash bear to one ano 
ther varies considerably in different samples and that it is impossible to 
estimate with any degree of accuracy either the value of the.sc proportions 
or the quality of the lint before the cotton is ginned makes it iiiipos'iWf 
to fix a fair price for cotton when sold in the seed. Such a method of mar 
keting is unsatisfactory to both buyer and seller. In some instances tlie 
producer will receive more for his crop in the seed than he would in tte 
bale, but in the large majority of cases he loses. Both farmer and gimei 
are advised for the common good of all to make ginning customary, so W 
it may be possible to sell each bale on its individual merits. 
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-TendencyTowarisalevellingofPricesforFreshandFrozenMeat . . 

The subject of frozen meat has been nnrU^ j; 
lemie d'AgricHlture ” on previous occasions and a rc^'w "/"T 
■ISSERAND on the progress of the industry in hVla!!d ^Tn ^fh'" ^ * 

ebniary of the present year (1916) the Enghsh’ Board nf A 
shed the returns for the imports of frozen meat into P ^/^SJimlture pub- 
'hese show a considerable rise on those for loia owl +"tn fiiinng 1915. 
uantities of meat were reexported to France"^ Imforts^of W 
30 000 tons in 1914 to 300 000 in iqi< while the 1 • 

8735 000 to f 17 798 0«, showing a marled ,0 "f 

0 strong is this tendency that the difference in nriwT t prices, 

:n meat is gradually being eliminated Frozen beef w h ^ 

er lb. in 1914 was worth 6 ’/,d in lois t ^ 

Hirse of that year rose to 6 y,d and rwched 7 » d w 
Mutton has passed through much the san.e inge's Sough 'tSi 
iports are smaller than those of beef Fmren n.,!Vr ® r 

1 lb. m 1914 to 6 y,d per lb in 19, -5 (or an increase ofso^perSntnVraen 
utton which came chiefly from Holland made a lower Vice tba 7 he 
Mil meat,, the average price for 1914-15 being 5 i/.^4 pe, lb. 
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1124 - Investigations on the Formation of Cracks in Potato Tubers. — zimubssu 

U. , hi ZciUdiriii fUr P!lanzenkritnhlicHen,\’o\. zd, Vusq. pp. 280*285, SliulKurt jt 
40, iptD. 

In this paper the author gives an account of the investigations carrii 
out during the years 1906-1915 by the section of plant diseases attheRo 
tock .A.gricuUural Experimental Station, concerning the formation of a 
ternal cracks in potato tubers. The results of these very detailed e.rpen 
nients can be summarised as follows : 

The cracks are formed in places where tlie fields have received too nun 
nitrogenous manure. Owing to the low degree of starch formation the nsii 
die tissue of the tuber is poor in starch and transparent in sections. Tl 
central tissue is naturally not rich in starch, and the formation of cracl 
in this region is probably correlated with the lack of starch and is cans 
by the characteristic growth wliich is encouraged in the tubers byti 
exclusive a treatment with nitrogenous manure. The cracks nearly al«a) 
begin in the middle of the tuber ; when they extend to the outside, the p 
tato is rotten inside owing to the inroads of bacteria. 

Often the middle of the tuber is discoloured and hnn])S of tissue a 
found instead of the c.’acks. Sometimes also the darkening of the cetti 
region is replaced by a brown zone extending inwards from the point 
attachment of the stalk and stretching along the vessels, a feature »fii 
is also seen in the iiotato disease known as " Ringkrankhcit 

The manures that chiefly encourage the appearance of the,se])heooiK 
are ; Clrili saltpetre, farmyard manure, and serradilla used as a green a 
nure. It is stated that ii]) to the jrresent time the disease has only api»i 
in light soils. 

According to the author the disease is by origin related to the Hs 
(Bunt-) fleckigkeit ” and the " Kringerigheit ” of tubers. Itwoiddki 
cessary to experiment further before deciding whether metereological a 
ditions play the same part. 
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The cracks are not only found in the tnbers of potatoes, but also in the 
^(5 of mangold-wurzds, swedes and turnips. Probably they also ori- 
jjfe from too much nitrogen. 


diseases due to fungi, bacteria 

AND OTHER LOWER PLANTS. 

- The Physiological Races of Erysiphe gramlnis on Wheat and Oats. - 

REED M University of MmDitri, Rfsciinh ItutletinSo. :5,i>p. i-oi. Colmuhia,Mi^- 
aiuri, lOili- 

From the results ohilARCH.iL, Salmon', and the author’s works the 
jjjiliological species Erysiphe graminis D. C. (“hlanc des cereales”) 
ould be made up of a considerable number of piiysiological races, of 
lich each develop.s on definite hosts and is for the most part connected 
th only one genus. Thus, for c.\'ample Erysiphe of barley lives on spe- 
=s of the genus Hordetm, the Erysiphe of wheat on Triticum, that of rye, 
"oits, and of meadow-grass, on Secale. Avena, and Poa respectively, 
jinetimes it lias been possible to note the passage of the parasite from one 
>iius to anotlier of the plant ho,sts. .Accordingto .Marchai , the Erysiphe 
’oats can grow on Arrhenalheriim dafius and the Erysiphe of wheat on 
‘krimn: sykatkum and on some species of Aeeitops. However these 
tses are rare, for there is even, in nature, .1 tendency towards still greater 
idalization as well as towards physiological adaptation. S.m.mon’s 
oik follows the same lines, the Erysiphe of barley cannot attack all the 
desof Hordetm. H. jubatum, H. mitriniim and H. secaliitum are immune, 
bile H. bdbosnm, H. dtficiens, H. dhtkkon, H. hexasticlm. H. interne- 
m. H. maritmiim, H. imlgare and U. zeoctilnn are on the contrary very 
ndtive. Most of the varieties of Triticitm viilgare are \ery susceptible 
Erysiphe, while the three varieties T. amiiim, T. iernigineiim and T. 
rdi’.rix sliow a high power of resistance. In the present work the re- 
Ifs of a long series of e.Nperiments are given relative to the physiologic, al 
CCS of Erysiphe graminis in the genera .ivena and 'Irifictim. There is 
itliing in the experimental technique that is essentially new ,in:ocu]ations 
Tc made with a scalpel, but also large cniantities of couidia were scattered 
the leaves and stem of plants. 

E'riticiim spp. - The bcliavicur of itu species and varieties cf Iritt- 
II has been studied. It is suffident in this place to considt the snbjoin- 
table where the relation of the varieties of S species or typo.s of i riltcnm 
f. graminis is shown : 

III loi varieties the infection reaches its maximum, ico per cent, these 
varieties that are very susceptible to the attacks ol Erysiphe. The 
bt diminution that is seen among the rp varieties of the second group 
’ no specific value. The simple fact that one trial has given a negarive 
nit while in all the others the fungus develops freely cannot certainU 
interpreted as the beginning of immunity. The same thing can also 
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Species or type of Tfiticum 

! 1 

! Varieties 
i 

1 


Percentage infections 

1 

100 { 

! 90-99 j 

50.89 

10-49 

'I'riiicum compaclum .... 

‘ -I ^ 

2 

I 

2 

I 

T. dicoccum 

24 

i s 

3 

6 

3 

T. dufirttt 

-i 45 ! 

36 

0 

6 : 

2 

T, tnonococcum 

.1 6 1 

0 ' 

I 

3 1 

I 

T. polonicutH 

10 1 

I 9 

I 

0 

0 

T. Spelia 

11 

8 : 

I 

2 

0 

T. iurgidutn 

•: 7 ; 

3 ! 

2 

2 

0 

T. vulgare 

52 

35 1 

5 * 

6 

3 

Total . 

161 

lOI 

M 

[ 

V 

10 

1 


l)e said about the third group with its 27 varieties, especially in considerii 
the nunierous sources of error (conditions of temperature, moisture, teclu 
que, etc.) which often interfere with the results in this kind of work 

But when, everything else being equal, the results alw^ays tend to b 
negative, and when the percentage of infection falls below 50, it must b 
admitted that the case is different, and that the variety under exarmnatioi 
is less susceptible than in those cases where artificial infection is almosl 
always successful. The varieties Trilicum Fuchsii, " Common Emmer^ 
“ Russian Emnier ”, '• Spring limmer ”, “ White Emmer ”, and " Rhapli 
of T. dicocciim ; the varieties T. durospermnm, T. libycum and ” Malaga 
of T. durum ; the variety T. vtdgare of T. mmococcnm and the varietif 
T. caesium, T. erythrosperinnm . T. lerrupneim, and T. pyrotlirix oil 
vulgare, are undoubtedly all immune to a very great extent. 

There are some results of special interest, those which have beenobtai* 
with the wild wheat of Palestine which is considered by many p.uthmsfi 
be a distinct species {T. dicoccoides Kcke.) and by others as a variety 1 
T. dkoccum. This tyqre of wheat should be very susceptible to the attad 
of Erysiphe. 

With the exception of several species of the genus .lesji/o/^s nliicb 
moreover often considered as a sub-genus of Jrifirmu, all the attempt 
at infecting grasses of various genera, Avena saliva, Brachypoduiin it 
tachyum, Hordetm vidgare, and Secede cereale, have given entirely nfgatii 
results. 


Avena spp. - 41 varieties belonging to 17 species of oats have bte 
examined, and, with the exception of A. bromoides Gouan. and of .i. s» 
pervirens \’ill. which show a marked degree of resistance, all the vanctii 
are shown to be very susceptible. The Erysiphe of oats can also deycli 
on Arrhenatherum avenaeenm Beauw. The proportion of infection B i 
jaer cent. The parasite cannot however infect barley or wheat. 

The author’s w’ork gives many experimental proofs of the existe® 
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nature of physiological races in Erysiphe graminis anrf fnni, c 
the degree of susceptibility of the va4us varied t ^ ^ 

,„siderably. for it is possible in a limited numberof ™ 
perfectly immune condition. In such a case th ^ 

; the parasite produces no effect o7 at the 

iffld patches to appear on the foliar hhibs In tn ’ ^ “^‘^6 disco- 

e mycelium develops 2 or 3 days after inne 1 +• varieties 

ft a continuous layer of mvceliunx' on this lave/ stems 

riderable quantities. ' " soon appear in 

^ Experiments on the Wintering of the Telfiiin.~>r , „ 

KLEBAHN, H., in Zdt,ch,ilt m, PlImzenkranhhiLn Vd r ~ 

Slutteail, July 30, ijie.n . ' ‘‘•'‘i- 5 . PP pp 272-37;, 

These experiments were carried om 

am the power of germinating after winterin^irtt eaif “ '7!^ 
i, haulms of Agnpyrum repens Beauv. and leaves of Pk u 
re kept in pots, the plants having been attacked bv^^”* “ 

•s, and P. PhragmiUs respectively The cots v ^ grammts 

dand partly with garde/earth, and wer/keptThl"^^^ 

open. Teleutospores were also kept in a pot witho 7 
. for comparison. ® covenng of 

On 3 Iarch 30 the cultures of teleutosmires j , 

control made about April 15 the teleutosnores ken ?'7 
1 germinated better than those kept in tte air ^Tlie'^^'ir' 

Apnl 30 germinated equally well fMav 81 The nli ''aised 

n until the end of April, thL they were Id ' 7 

lout watering. On Mav as when other ^ u ^ glass-house, but 

.1 fc p. L eiii di?; "p. w' 

Jood, ,n P. Phia^mHh it had sudeifd a little ^ ^ 

7 “'t'r:„t “SS“ 1 ■= '• '■ i«. 

t « aptlhg ea. rinfee, th, i,„t .llhVSSglVoi' “i 

'“XSXSA'T 

m nenanttll). - ,Stc number 1072 of thU B«lUin. 

(i). — Areophele^ 

In the r.rnxM«. /It ' ' pp- •»' 1916. 

>5 of at least 4o°per cenT fe’’’ ^h' '"7^ ^9i5 suffered 

^ parasite has not so far been recorded on rice in Spain. 

'' 1,15, No, 1095 and B. Dec. ,9.,,, No, 1346. 
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DISEASES OF Various crops 


1129-Eflectol Certain Species of Fusarium on the Composition of the Potato r,,. 

Hawkins, I*. A. in the Journal of AgricuUural Reseairch, Vol. VI, No, pp 
196 Washington, D. C., 1916. 

Potato tubers are subject to the attacks of various parasitic fui^. 
Some of these invade the tuber, kill the ceUs, break dorm the cell walls, aJ 
cause, directly or indirectly, a more or less complete disorganisation of tU 
host tissues. In the present paper the writer has given the result of a se 
ries of researches on the modifications that are produced in the potato b, 
fusarium coeruleum (Lib.) Sacc., F. oxysporum Schlecht and F. raitdcii, 
Wollenw. Each tuber is cut in four and each quarter is placed m a cultun 
tube stoppered with sterile cotton wool. Of the four preparations, two act 
as control. This method gives results which are much more directly co® 
parable than those that would be obtained if different tubers were usedr,. 
ther than parts of the same tuber, because the amount of sugar, starch aij 
pentosan contained varies very much in different tubers. The most imj 
portant conclusions can be summarised as follows ; 


Table I. — Rediiein r Sugar and Sucrose Content of the Sound and Mlei 
Quarters of Potatoes. Expressed as percentages of the oaiginal wit wijfl 


Reduclag sugar I Sucrose 

Sp. of F«s<jrfM« _ ■ 


and potato number 


rotted quarter | 

sound quarter ! 

rotted quarter 

sound qiiurl 

pMSarium oxyspoTum . • 

160 

0.04 

0.31 ! 

O.IO 

0.66 

•„ 

‘59 

0.04 

0,28 1 

0 

0.6; 

» 

158 

0 

0-44 ; 

0 

I.OJ 

F. cOi’ruUum 

149 

0.13 

0,40 

0.12 

0.39 

n 

150 

0.04 

0.47 

0.24 

0,50 

)) 

I 5 ‘ 

0.17 

0.37 ■ 

0 

0,6'j 

V. radicicola 

32 

0 

0.03 

0.04 

0,24 

n 

26 

0 

0.02 

0.04 

0.19 


34 

0 

0.03 

0.02 

0.09 

» 

41 

0 

0.02 

0 

0.42 


As is seen in the table all three species of Fusarium use the sugars^ 
in most cases disappear almost completely. The fungi secrete two m . 
sucrase and maltsse, which hydroUzed the saccarose “d matoe. 
effect of the fungi on the starch is in marked contrast to their ai lo 
sugars. The amount of starch is undiminished, and there may ev ^ 
to be an increase due to the fact that the fungi build up nia 
course of the examination. Fusarium consumes a consic era 
of pentosans while leaving the niethylpentosans untouc e 







I Sound quarter ! 


Potato number 


I 


_ I Rotted quarter 


i 


oiyspmim 29 | ojj ! 

’ 30 I 0.53 I 0.4, 

‘ .35 i 0,45 ! 0.36 

’ ■ 4 ° I 0.52 I 0.^2 

'«*■«'(!)(» I7I* I 0.28 I 0.23 

’ '?4 j 0.37 1 0,32 

■' '76 I 0.23 i 0.19 


o.oG 

O.X2 

0.09 

O.IO 

0.05 

0.05 

O.of) 


0.50 

0.46 

0.44 

0.37 

0.25 

0.29 

0.26 


0.35 

0-35 

0-35 

0.26 

0.20 

0,24 

0.21 


' pentosans 


0.15 

o.ii 

0.09 

O.II 

0.05 

0,05 

0.05 


It should be noticed, on the other hanH fhot r ■ 
ract produce as much pentosan as methyIpJntLn”foThaT"th 
intities m the table represent the differpni V..* S''’®” 

cdl waUconstiLntl inclIrng'^LMre™ The 

ndant ni the cortex as it is in the inner nart 1 ® 

? raise the percentage of crude fibre a little 

itiou are always smaU. ’ d'ff®^®nces in 

'The substances which give mucic acid when boiled with th» 

Mrahon of nitric acid are considered in thi.s pape 1 3 c a„s''' Tb' 

t of on these sub.stances is shown in^lh^e 

Quarter 0! Potalois. 


RoUfd quarter i 

Sound quarter 

Potato immber 

Rotted quarter 

Sound quarter 

0.039 : 

O.Ob2 

! iGf) 

0.069 

0,0^1 

.^•^33 

o.oOo 

>07 

0.068 

0.076 

0.029 

O.030 


0.081 

0.083 


worthy^ nntP S'"'® PracticaUy the same results. 

''accharitk anH a- u the 

"""s and disacchandsare attacked by the fungi, although they 
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form a diastase which readily hydrolizes starch when it occurs in a 
nous condition. , 


1 130 -fusarium radicicola, the Cause of Rot in Potato Tubers intheCnjiMi 

States. — Pratt, O. A., in The Journal of Agricultural Research, Vol, Vi ^ 
pp. 297-309, Pi. XXXIV - XXXVII, Washington, D. C., 1916. ' 

Fusarium radicicola Wollenw. gives rise to two distinct types of rot j, 
potatoes : a diy’ rot and a soft or gelatinous rot. 

Dry rot {" black rot ”) is characterised by blackening of the attactet 
tissues, which in time always acquire a dark sepia-brown colour, the fjj 
gus invades the host by three channels : i) the point of the branch where th 
swelling of the tuber begins ("' stem-end ”)• 2) lenticels ; 3) eyes. In tj. 
first case the parasite develops and extends throught the vascular .system 
which turns black and dies, in the second case it spreads more or less cosi 
pletely round the tissues ; finally, in the tliird case, it passes up the sccoadaJ 
vascular branches but scarcely ever reaches the central axis. 

Externally, infected tubers have a sunken brownish-black region. T) 
type of rot is, especially noticeable in potatoes with round tubeis such 
" Idaho Rural ” and " Pearl ". In every case where infected mateii 
was isolated. F. radicicola and sometimes F. oxysfortm as well werefoaa 
The latter should be considered as an occasional parasite, which getsii 
the tubers by the necrosed vascular bundles. When the spores of F. n 
dicicola were injected into the tubers and stolons of the potato theiesiH 
obtained were definitely positive ; after longer or shorter periods of tiui 
which vary according to thermal conditions, the characteristic symptoa 
of " black rot ” appeared. 

In cases of soft rot (" jelly-end ”), the fungus enters the tuber atH 
point of its formation and the infection spreads inwards ; although it spread 
more quickly along the vascular bundles, it effects all the tissues to soa 
extent. It is not long before the diseased parts become brown. Tliis ty™ 
of rot is found principally in potatoes with oval tubers, the Burbank groi 
for example " Netted Gera ”. There is no doubt, judging from the post) 
results of inoculations, that F. radicicola is able to produce jelly-end ti 
But in isolating the pathogenic germs from naturally infected material 
could be proved in almost all cases that, in addition to F. radicicola, til 
W'ere also present other species of Fusarium such as F. Iricholheckiia ai 
F. oxysporum. The last, as show’n by Carpenter's researchs, can give ri 
to a soft form of rot in tubers, and considering its almost constant ass 
ciation with F. radiciola in jelly-end rot, the author is indimed to belia 
that it is one of the factors in causing this disease. When tuheis infect* 
with “ black rot " are sown the crop obtained is to a large extent contai^ 
nated, while sowing tuljers infected with “ jeUy-end ” rot does not seaf 
entail harmful results. 

F, radicicola is widely distributed in Europe and in America. In 
United States it has ben reported from the following states : Idaho, Oiep 
California, Nevada, Mississippi, New York, Virginia, and the distnet 
Columbia. It is probably well distributed throughout the desert a< 
where the damage caused to the potato crop by this parasite can att® 
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Percentage of Disease in Harvested Potatoes. 


\ Percentime of disease in tubers 


Variety 

i ' Coudhioa of seed 

j 

Vascular 

inlectiou 

Tuber-roU 

!ta Sarai ■ • • ■ 

- 1 

... * Infected witb bladcrot . . . 

96 

82 

all. ■ ■ ■ ■ ■ 

... do 

44 

40 

=lted Gem ■ ■ 

... Infected with jelJy-end rot . 

i6 

0 

,hoRn"d . . . ■ 

... Disea.se free, disinfected . . 

.40 

0 





arl 




jtterl Gem. ■ . ■ - 

... do 

10 

0 







niious proportions ; in fact anything up to 80 per cent of the tubers may 
ittacked. On the other hand, in a fertile and well irrigated soil, previ- 
ly planted with grain or leguminous crops, the conditions are unfavoura- 
to the forms of rot mentioned above, and the irercentage of infected tu- 
i is always very low. 

Control of blackrot ; i) precede 'potatoes by a crop of lucerne or of 
er plants which can improve the soil ; 2) maintain the lowest possible 
iperature in all storage places. 

i-PhyiopHhora S|t, as the Cause of Black Thread Disease of Hevea bra- 
silhnsis in BUHDA* — DaSTTO.I. F., in Depaifmenl of .4-:ncnlfttu,Burma, Bulleiin U, • 
pp, 1-4, 1 pkte, RaDgoon, 1916. 

In Hevea hrasiliensis black vertical .grooves appear on those parts of the 
nk that have been laid bare by tapping ; these sink into the wood through 
I cambium. The infected parts'crack and the latex ooze.s out and some 
les accumulates between the wood and the new cortical tissue that is being 
mecl. The latter withers and comes off leaving a deep wound or canker 
the uncovered woody tissue. 

In this way the cambium can be absolutely destroyed. The destruction 
alterations in the cambium put a stop to the ordinary renewal of the 
.ex, but there is an abundant proliferation of callous tissue, and the sur- 
: of the trunk which has become gnarled and irregular is not suitable 
new incisions. In sections of the di.'ieased tissue the cells are swollen 
font protoplasmic content, and filled with a yellow-brown gummy 
stance. 

The constant presence of intercellular, non septate hyphae at once sug- 
ts the existence of a species of Phytophthora, e.specially, when in addition 
file disease of the trunk, a characteristic alteration is observed in the 
Its, accompanied by an exudation of latex undoubtedly caused by a 

'ephthora. 

Cultures obtained from diseased fruits and inoculated into the stems 
'.evea givg rise to pathological symptonas identical with those described, 
brought and light are important factors in checking the develop- 
t of the fungus, wjiicli requires moisture. The disease appears soon 
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after the rains break out and completely disappears after the close of the rnoj 
soon with the return of the dry and sunny weather. 

The damage caused by “ Black thread ” is very serious; in 
plantation of 77 000 trees in Burma, tapping was prevented in 12 000 
loss of rubber being estimated at two to three thousand pounds. 

Treatment : i) the fungus fructifies very poorly on the stem but ven- 
profusely on the fruits which should be considered as the principal source 
of infection ; infected fruits should therefore be collected and destroved whe^ 
they first appear ; 2) pruning should be freely indulged in, so that irenetra 
tion of sunlight and free circidation of air are ensured ; 3) tapping should 
be stopped and the tapping cuts treated with a 20 per cent solution of car 
bolineuin every five days. 

iili Cortidum salmonicolor (“pink disease”) of Cacao, in the island ctj 
Trinidad, Antilles (IJ. — Rober, I. B., in Bulletin of the ligjuirtmentol Agn'aiHuie. I'nii 
Jadanri Tobago, Vol. XV, Part 3, pp. 86-J<<), I pJ., Port-d’Espagne, 1916. 

At rare intervals during the past seven years the cacao' disease kiionn 
as "pink disease" has been recorded on several plantations in the nor 
them and eastern parts of Trinidad. The disease receives its name trom 
the fact that tlie attacked branches, especially on the lower or sliaded side 
are covered with a pink incrustation which is the fruiting stage of tlie fuj! 
gus that causes the disease, Corlicium salmonicolor Berk, and Br. (and jjt 
C. lilacino-fuscitm Berk, and Curt, as was formerly believed). 

Up to the present time the fungus is not a really serious menace to ca- 
cao cultivation in the West Indies. 

It can live at the expense of great many plant hosts and so has caiisei 
considerable damage elsewhere ; for example, to Hevea in the United .State< 
to coffee in Java, etc. 

In the case of cacao the small branches are most often attacked and a 
rapidly killed ; if the fungus in the course of its rapid development reach 
the larger branches the whole crown of the tree may become infected. T1 
leaves on the diseased branches wither, turn brown and fall to the groiiti 

Where the disease.occurs .sporadically the infected branches should beci 
out and burnt immediately. If the diseased parts have to be carried oi 
of the plantations they should be put in bags to prevent the dispersal of tli 
spores of the parasite. If the disease should assume serious proportior 
Bordeaux mixture or other fungicides could be usefully employed. Thisi 
a simple matter in cacao plantations or in rubber plantations where th 
plants are two or three years old. 

In cases of .serious attack in old rubber plantations spraying is not re 
commended on account of the alnioest insurmountable difficulties met will 
in treating large trees. The disease is more effectively dealt with by cult 
ing out and burning tlie affected parts, where this is possible, or where onl) 
a limited number of trees arc attacked. If the infection is wide spread go<K 
results have been obtained by treating the diseased parts with tar as soon ^ 


i£,e 


(i) Set* ;ils<) Hulk-tin Sept. 11J13, Xo. ii«7, luul Bulletin Feb. 1915, No 1 '.5 
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the first symptoms appear. In Trinidad the 1. 

discovered on rubber, but now that this plant is ^ ‘ 

there and in some cases among cacao trees tL cultivated 

be carefully watched, so that in case the fiinm, cacao should 

„„ld be promptly taken to prevent its spreading to 

,,33 PAoma Lavandulae on Lavena.r n. 

gland. -BRCBarv, w. B., in in En- 

KeW: .Vo. 5. p. IIJ-,,,, Kigs ,..J_ pj p '-hrmalwn, Koyal IlnUmic Oar. 

Pkima lamndidae Gab. was recorded for the fir..+ t: • 

1015. It IS the cause of a serious disease in /».. M ^'"S‘nnd in 

seased buds and shoots are brown in colour the ofianalK. The di- 

the epidermis splits aEay in minute silverv flake?'’ 

very quickly from one plant to another 'so that > ^ 

destroys whole beds. * “ attacks and . 

Ill [Hire cultnres the fungus prodneec 
are hyaline with thin walls (which later on conidia, which 

, thicken), and characteristic brow ch andl^ 

drought and are killed by frost. The thick walled s, ^ 

»v,o ..d 0..,. JriTtrs 

Inoculation expenments gave positive res„H ■ i n ” ' 

thosenic properties of the fungus which is confirmed the pa- 

,n..s lLL. The mySfeS;: t£flf rf'"' 

Knismg disintegration of the peridermis and phloem’ It 
the xylem and the hyphae often reach the hisid, nf ^''^'f^’ctrates into 
fits in the walls. The pycnidia are form 1 • ■ ihe 

rhich splits awav from the cortex The 'out ” ihe epidermis 

irowthofthemyceliuniisaCt i^tl :^^^^ 

Ji:?'?!;::: cut out and es- 

V V,, VI, VO. pp. 

>oots blacken aitl dk fr’om ThT? The 

’d finally the pte is rXed , leaves wither and fall, 

>S been able to isolate from b,? t 1 The author 

'»'tonc/,,p„sp.and iCn r^^^^^^ P'^c cultures 

sp. is the sXfic c? "" ^^P‘^""'cnts showed that 

*fiam of the inr-isi J e f described above. The inv- 

«1 cuts which ri^ilt "'"“crous lesions 

‘ion should always be 101^™“?^ ‘‘‘crefore suggested that this oper- 
fi.dnre. by an immediate dressing with Bordcmix 
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WEEDS AND PARASITIC FLOWERING PLANTS. 

11^5 - Razoumofsky& spp. Mistletoes Injurious to Conifers in the United States _ 

We®, J. R., in United States Departnunt of AgricuUme, Bulletir No. 360, pp, 1-3,^ 
1-17. \Va?.limgton, D. C., 1916. 

It is not generally known that the injury caused by several species 
of Razoumofskya (Arceuthobium) to coniferous trees in certain localities ot 
the north western United States has attained to such proportions that the 
question has assumed all the characters of a serious forest problem. The 
species which suffer the most are : Western Larch {Larix ocddentcdk),^^ 
tern Yellow Pine [Pinus ponderosa), Lodgepole pinj (P. conioria), and Doa- 
glas Fir [Pseudolsuga taxifolia). Each of these hosts in attacked by a distinct 

species of Razoumofskya ; R. lands Piper ; R. campylopoda (Engelm.) Piper; 
R. americana (Nutt.) Knntee ; R. Douglasii (Engelm.) Kuntze. 

The most striking symptom of the disease is the gradual reduction of 
the leaf surface, caused by the " witch’s brooms ” and by various outgro^vths 
which occur on the tronk and branches, and which in time can cause the 
death of the host. In all the cases the development of the tree is seriously 
retarded, as is shown in the following table : 


Host aad coddltioa 

(number 

trees) 

! Age class 

1 


Height 

Diameter 

breast high , 

Total 

annual 

growth 




i 

years 



feet 


in. 

in. 

Pinus conioHa 



i 








Infected 


50 


65 



35.2 


6.3 : 

0.93 

Uninii’Cted 


50 


60 



48.5 


7.8 

1.93 

P. ponderosa 











Infected 


50 


100 



49-5 


18. 

1.54 

Ualnfecled 


50 


100 



77.2 


22.2 

5.33 

Larix occidenialis 











Infected 


80 


■44 



63.0 


II.5 

i.zS 

Uninfected 


80 


144 



1150 


19.5 : 

2.151 

Pseudotsuga taxifolia 



i 

• 







Infected 


40 


97 



62.0 


17.3 

2.175 

Uninfected 


40 


97 



73.0 


22.2 

.3.28 


One of the first effects of infection, either of branch or of trun ^ 
formation of a fusiform swelling, which is sometimes very pronounced 
resembles the enlargements caused by some species of Peridemtttnt- 
the branches this swelling is the first stage in the developnien o 
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■ witch's broom " which grows slowly and attains to enormous proportions, 
rhe habit and appearance oi the tree is entirely altered,. Often under the 
■tress of snow and wind the " brooms ” split and fall to the ground, where, 
jlcd round the foot of the tree, they constitute a serious danger in case of 
^ouiid fires. 

On the trunk the presence of Razoumofskya leads to the formation of 
rrijls. When the infection occurs at the base of a branch and then travels 
towards the main trunk the result is a " broom " which later dries up and 
[alls, leaving in its place a burl which is more or less scarred. If, on the con- 
trary., infection occurs directly on the main trunk, the beginning of a burl 
js at once formed, and this radiates outwards and becomes fan-sliaped 
keeping time with the growth of the tree. Finally the central part of the 
swelling disintegrates leaving a wide opening more or less deep, 'fhis is 
a convenient entrance for boring insects and for numbers of fungi, which 
find the decomposing tissues an e.^cellent substratum : Trameks Pirn (Brot.) 
Fr, T. serialis Fr., P. volvulus PR., poms Larkis (Jacq.) Murr,, F. finkolu 
l-‘r„ Stmum sulcatum Burt., Polyporus sulphweuspT.,Lmzites sepiariaVr., 
Cotticium Berkeleyi Cooke, C. ^alaciinnm (FR.) Burt., Peniophora subsul- 
fkim (Karst) Burt, Ceratostomdla pilijera (Fr.) Wint., and, less often, 
PkoUoia adipostt DFr., and Eohinodotium tinctorium. 

\ The Mowing means of suppres,sing Ruzoumofskya are su,ggested; 

1) to fell and remove all badly infected trees, which may or may not 
ic a useful measure ; 

2) strict control of nurseries and supervision of plants coming from 
ifected areas ; 

3) to plant conifers closely, and eventually to associate them with 
tlier species such as yews and junipers which will .shut out the light, as 
hade discourages the development of mistletoe. 

lyi- Asphodelus fistulosus and Stachys arvensis, Harmful Weeds in 

New South Wales. -- MATOU.v, J. H., in Vu A^nciillKrat GntctUcf .Vaai Soitlh IVales, 

\ n! XXVIII. Part. 5, pp. 335 : 33 ^^, 2 PI., Svilnty, 1916. 

A description of Asphodehis listulostis L. ("onion weed") and of the 
ablate Stachys arvensis (“ stagger weed ”). 

In Australia the first of these weeds is known not only in New South 
ll'ales but also in central Australia (where it is common), in Victoria and in 
feesteni Australia ; it has not yet been recorded fron. Queensland. It 
pds to overrun the ground wherever if manage.s to establish itself, and no 
Inimal appears to feed on it except by accident. Burning it before the 
lowering season, if possible entirely, is the best method of suppressing this 
feed. 

■S. arvensis is common in central Australia, in New South Wales, in 
uemsland and in Victoria ; in New South Wales it is especially frequent, 
id is reported as causing serious trouble among cattle. As it thrives best 
‘ damp places it is advisable to improve the drainage of pasture lands to 
icourage the development of useful plants. 

ip Stc also 8, Dec. 1913, No 1403, and B. Feb. 1914, .No. iS;. (£<! )• 
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INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

lERALlTlES. 1137 - Insect Pests in India. — Flexcher, T. H., in AgncuUural Research InstHulr 

Bulletin No. .sg, pp. 1-30, Eig. 1-20, Calcu,tta, 1916. ' 

The work in question contains one hundred short notices on Indian 
insect pests. 

The following observations, dealing for the most part with agriciiltnrf 
are worthy of special notice. 

Among the Coleoptera, Adorelus lasiopy^us {fam RideUdae) is a very 
common species in the Pusa district, where it causes considerable dam.m 
to the leaves of plants between June and September ; at Begum Serai i' 
attacked runes stripping off the leaves and injuring the fresh shoots. 

A. rersuius is also very common in numerous Indian localities ; it wa‘ 
rejrorted in June 1910 and 1912 from the Kumaon gardens as a pest on thi 
leai'es of vines, pears, plums, apples, and figs, which it attacked in asso 
ciation with A, horticola .\rrow and Brahmina coriacea Hope. Similai 
damage is caused by another species of Adorelus {A. duvmweli Bl,). 

Numerous Coleojitera belonging to the family Curculionidae inflict iiiort 
or less extensive injuries upon cultivated plants. There are Phytoscapkm 
dissimiHs and Corigelus bidentulus on tea in .Assam and Upper Burma' 
Rhynchaenm (Orclmtes) magniierae (mango leaf boring weevil), Cr\f 
torhynens -poricoIUs and A hides frenatus on mango trees; Xanthotriuhelus 
jaunus and .A. perlalus which attack the heads of Helianthus mnnus ; Ca- 
landra linearis on the fruits of tamarinds and Myocalandra exarcik oi 
bamboos. 

In July 1915 Lylia aclaeon (I'amily Meloidae) attacked tlie fields cf 
Setaria in the region of the Chota Gaudak River in great numbers, complete- 
ly devouring the leaves. 

-Among the Ixpidoptera, Calpe ophideroides caused great damage to 
fririt in 1914 in the Kumaon Government, esjoecially to peaches and necta- 
rines 

The larval stage of Argyroploce erotias (Family Eucosmidae) caused 
considerable damage to the foli.age of mangoes by rolling up the leaves 
and biting holes in them. 

Laspevresia Iricbprvpge^a. which belongs to the same family, in its lar- 
val stage bores its way into the pods of Cajanus indicus and there pupates, 
having destroyed the seeds. 

In March 1912 at Pusa the larvae of Anarsia melanoplecla were seen 
to hollow out tunnels in the top shoots of mango twigs. 

Analaracfis plumigera formed galls on the stems of Indigoiera in wliid 
the larvae underwent their first developmental stages. 

The lanae of Acrocerops syngramma, A. cathedra and A. isonoM 
attacked the leaves of mangoes (mango leaf-miners). The caterpillar of 
ordmatella feeds in the parenchyma of the leav'es of camphor leaving 
epidermis intact. 

Prays citri (Family Hyponameulidae) is found in southern B-urope, 
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Xew South Wales (Australia), in the Philippines, in India (North Coorg,) 
j(i in Ceylon (Colombo, Maskeliya and Mandulsima). In southern Eu- 
the larvae eat into the flowers and the shoots. In the Phillippines they 
tare into the rinds of Citrus fruits making a gall, so that the fruits may be 
^ jjdjsly damaged. It is quite possible that this insect will soon become 
j pest in India and Ceylon, where at present its intere.st is purely ento- 
(lological. 

18 The Caterpillars of the Goat Moth (Cossus cossus) and the Codling Moth 
i* (Carpocapsa pomonetla) and their Powers of Resistance to Cold.— goev- 
LiED, F. P.. in Compka Rendtis dcs S^auks de la SociV/t de Biolodc, Vol. J.XXIX, No. 15, 

PH Parts, .mb ■'), I'j't. 

ir>:periments show fhat the caterpillar of Cossus cossus can resi.st freez- 
ng of all its organs and tissues. The caterpillar does not appear to suffer 
fell if it is frozen any number of times. A quick transition from a tempe- 
atiiie C. to one of ,10" C. does not cause death and does not ajiparently 
.[jj, ge the tissues. This resistance results from an adaptation which only 
icciirs in nature during the cold season. It disappears completely during 
ie hot heather. 

The caterpillar of Carpocapsa pomoneUa apivarently reacts to cold in 
’Kictlv the same way as that of Cossus. This remarkable resistance to 
(old docs not .seem to be very wide spread among the invertebrates. It 
is even far from occuring in the xylopliagus larvae. 

These differences seem to be correlated with certain peculiarities in 
the mode of life of these larvae. 

!j9-0bserrations on the Insect Parasites of SomeCoccidae. — imm,=, .\ d., in The >“*'■’5 

(Imt'-tIv liCirnal 0/ Muroswptcal Scum-. Vol. 6l, Van. 3, pp. ri;-li7i. r Viiir. 1 I'i. OFPB£VENTro.X 

Thi.i is tbe first of a series of ])apers dealiri" with the biology of the 
incipal insect parasites of certain Coccidae, with a view to determine 
t; importance of these parasites in their relation to a family whose econo- 
ic importance is very considerable. That certain of the Coccidae are ex- 
nsively parasitised is well known, bnt up to the present time, little has been 
lown of the effects of this parasitism. At the same time these cannot be 
iderslond until the essential characters of the relation between ho.4 and 
iini-ite are fully known. The present pai>er treats of Af>fie/mus mv/ilaspi- 
sl,e liaron, one of the chief ])arasites of the '* mussel,, scale (i.c’PidoSf^- 
Ih’s iiliiii 

The ])aper contains a very complete bibliography, and clear illustra- 

ons, 

L. ulini is the commonest of the injurious Coccidac found in the British 
5k'’. Its favourite food-plant is the apple, but QrAI^'TA^CK and Sasscrk 
E i’oni over ii8 host plants. It lias been stated that the females begin to 
fy their eggs on or about Angl^st ij, ami that they continue ovipositiou 
h into September. By the end of October almost all the parent.s are dead 
M their ''Cales protect the eggs. The newly hatched larvae appeared on 
py 21 in the following year, and the developmental cycle is completed b\ 
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the end of July or the banning of August. In Great Britain the in 
is single [brooded, but in certain regions of North America there are 
broods.’^i " 

The number of eggs laid varies a good deal. In America apparel 
the average number does not exceed 8o, while in England the avera 
is about 37,2 eggs per female. ' 

The genus Aphdinus is placed among the parasitic Hymenont 
and belongs to the sub-family Aphelininae. This sub-family is veu' wiVI ! 
distributed, species being known from almost aU parts of the globe 
the exception of the colder temperate and polar regions. A list of th 
localities in England in which it occurs is given in this paper. 

The larvae of the Aphelinae are either exclusively para.sitic or n 
sitic and partially predaceous. They confine their attacks almost esd 
sively to the Rhynchota, the Coccidae and the Apkididae being their n ' 
cipal hosts. 

Several hosts are mentioned as being subject to the attack.5 of th 
parasite in various regions. The author gives detailed descriptions of di 
verse stage.s in the two sexes, of parthenogenesis, of oogenesis, and of th 
external and internal morphology. Experiments in breeding have 
successfully carried out in the Manchester University Biological Experi. 
ment Ground, in specially constructed breeding cages, with a view to it 
vestigatin,g the biology of the parasite. ] 

The life history of the parasite can be summarised as follows ; in on 
y ear it passes through tw'o generations, and the adults are almost, alwan 
females. Out of 750 indixiduals reared only 10 were males, about 1 percent 
Reproduction takes place almost entirely by means of parthenogenesis 
The adults very rarely fly, and have extremely limited powers of migratioi 
In the first generation the adults appear in greatest frequency between tk 
third week in June and themiddleof July. The female lays a .singleesgoi 
the dorsal orventral surface of the borly of the immature host, onlythescah 
covering of the latter being perforated. The newly hatched larva closelj 
resembles the fully grown stage in form, and during larval life the insects 
an ectoparasite of its host. The second generation of adults mostly appsa 
between the middle of August and the first week in September. Theypsa- 
sitise the sexuallv mature hosts, and the resulting larvae hibernate throiigli 
the winter, giving rise to the first generation of adults of the followingyear. 
The results of the first generation of parasitism are complete, the aliecta 
hosts invariably dying in consequence. In the second generation of !«■ 
rasitsm the affected hosts usually deposit a small number of egjs befori 
succumbing ; its results, .therefore, are partial and incomplete. The pa 
rasite exercises an inhibitory effect upon oviposition, the essential reductid 
in the number of eggs not being primarily due, as stated by previoti 
observers, to their destruction by the Aphelinus larvae. Assuming IW 
every 100 hosts lay on an average 37 200 eggs, the net results of a )’f®* 
parasitism entails a reduction of about 2600 in the number of eggsW,* 

7 per cent. The efficiency of the parasite, therefore, is far below that oftl* 
most effective insecticides. This is primarily due to four factors: i)^ 
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extremely Umited poweis of migration ; z) its relatively low fecundity ; 

ilf marked susceptibility to tie influence of unfavourable climatic coa- 
litions ; 4) second annoal generation of parasitism being 

„nly partial and incomplete. 

^a -Aphlcus hesperidum n. sp., an Eefophagous Parasite on the Cochineal 
of Citrus fnilsChrysomphalus dieiyospermi in Spain (i).-MF.acEr, r. s., 

in Kivisln it to Real AeaitMM ie Ciencias exadas, jlsicas, y mturaSes de Miulrii, 
Vo!, -TIV, No. II. pp. 770-78?, Kv. 1-5 Madrid, igi6 
A description of the the new Chalcidid A-phycus hesimdim, an ecto- 
rhagotis parasite of the cochineal insect discovered by the writer on orange 
(at Seville, Huelva, Valencia and Palma in Mallorca), on laurels 
'at Palma in Mallorca) and on oleanders {at Seville) which had been attack-' 
^ by this cochineal. , 

The female of this Chalcidid lays her eggs under the silpha of the 
liost, which later on is devoured by the larva after it has beeu hatched, 
Among the natural enemies of Chrys. diUy<i$peytni (2), the writer parti- 
cularly mentions Afhdinus chrysomfkali, wliicli he has described in an 
earlier paper, PmpaUella loumhuryi and Chiheorus HpuMatus. 

1141 •• Hyperaspis binotata, a Coccinellid Beetle Predator;' on Ealecanium 
nigrofasdaium (terrapin scale) — simastos, it in He jnumai o/ Airua- 
lurid Remrcli, Vol, V, No. 5, pp. tpy- 203, 1 Fig., Pl, XXIV-XXV. Wa-ihingtou, D, C. 1916. 

During a good .season the adults of Hyperaspis binotata Say destroy 
reat quantities of Eulecanium nigrojasciatumVeigaaHe. They hibernate 
a the bark and in the vegetable refuse at the foot of peach trees infested 
y terrapin scale. They emerge towards the end of April (at Mount Alto, 
a.) Mating takes place in the spring and oviposition continues until 
M beginning of September. 

The larvae not only devour the young of the scale but also the adults, 
t is estimated that a single larva of Hyperaspis is able to destroy go mature 
cales and 3000- larvae of Kuiecanium. 

H. binoiala is common in the whole of the territory east of the ifissis- 
ippi, and extends west of this river in some states to the .semi-desert 
Kion. It is most abundant on the Atlantic side, from Connecticut to 
pryland. 

fi-Holcocera iceryaeella, a Lepidopteran that Destroys Cochineal Insects 
in California. — Essie, E. 0., in Joumal ot f.eMumic Pnlomlo'^y, Vo3. 9 , .Vr>. 3 ^ 
pp. 369-370, PI. 28, Ccmaitd, ini6. 

During the summer of 1915 the author undertook a series of researches 
id observations on Hokocera iceryaeella (Riley) [Blaslobasis iceryaeella 
iley), a Lepidopteran which destroys cochineal insects, and which occurs 
great numbers on the experimental farm of the University of California, 
liisnoteasyto establish exactly the way in which this insect is nourished 


n; Sec B. I'cbnjary 1913, p, 170 ; ami B. Jum; 1913, No. 765. 

I2) See B. April 1915, No, 451 ; B. Oct. 1913, No. 1102: B. July mih, No. 8’;: B. 
itiib, No. 948. ' 
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and in what proportion the dead and living cochineal insects occur in it, 
food. 

Among its hosts, in addition to Saissetia okae Bern (black scale) and 
Jcerya purchasi Mask. (Cottony cushion scale or fluted scale) which are 
alreadv known, the author cites Lecanium persicae Fab. (Kuropean peach 
scale), Aspidiotm camelliae Sign, (greedy scale) and Pscudococcm haktn 
Essig (Baker’s mealy bug). 

The Hulcocera larvae weave large nets on the branches of the plants, 
and without leaving these, they feed upon the eggs and the young indivi- 
duals of the cochineal insects which pass the entrances, but the adults 
are never attacked. 

1143- Birds in the Vineyards in the Region of NSmes. - huguk!, in Cmpu-s 

des tii' r At'-Kk'mie d'A ^ricu'Utrc dc l i 'iwi, Vol. 11, Nir. 17 , pp. su-i-jcS. Paris 

The birds which live in vineyards in the region of Nitnes are passed 
in re\ iew ; these birds feed upon insects and do not attack the grapes 
they thus are worthy of efficient jirotection. The author cites in uarticu 
lar the ortolan [Emberi-.n horUdana). the stonechat (Pra/inroia iKii'cn/n) 
thewheatear (Saxkola ocmtnihe), the European bunting {Miliaria ewopm] 
the crested lark {Caleritia crisiata), the short toed lark {Alauda brachydachia], 
the common linnet {Cannubina linotct)^ and the warblers, ’i'he tomtit 
{Panis major) is recorded as being especially efficient: it attacks the woolly 
bear caterpillars of the tiger moth {Arclia or Chehnia ava 1 .) and 
those of Ciiciihis canorus. Tire Enro))ean night-jar {Caprinmigus empa- 
us) destroys butterflies. 

Red partridges [Pcrdrix rubra) and magpies {Prca cavdala) eat the 
grapes but most often the daina.ge is done to the bordering i)lant.s. Ii 
this district in a gnofl year about 6,59 62,=; gallons of wine are gathered in, 
and the losses causiul "by these two birds do not exceed 27 000 gallons, 
Fieldfares arrive in October and eat the grapes left by the grajie gatherers 
and the gleaners, grapes which are in any case lost to the vine grower, The 
golden oriole (Oriolus galbula) and the sparrow {Passer domesliem] have 
not caused any complaints. In conclusion, in the vineyards of lower 
Provence there is not a single bird that is really harmful while therej 
are a .great many that arc of u.sc. 

1 1 44 - The Thermites (Leucotermes spp.) Harmful to A?ricultuie in the Uailei 
States. Snyder, r, r... in I'mlrd States Dcpiirtm'td ft I-ritO/rii-v, /iii/AVai Nn, 33, 
pp. 05:. I'iv. I S. PI. i-\V. Wii-hinpton, 1 ). C. luiO. 

The three best-known syiecies of termites (white ants) in the Tmte 
States are: Lcuculerrues flavipes KoHar, distributed over the whole 0 
North America, from the Pacific to the Atlantic, and from Canada tote 
Gulf of ilexico ; I . !iicitu”iis Rossi, common in Texas, Arizona, Kansas, 
Colorado and South California, and /.. viri>inicus Banks, indipnou. 1 
Maryland and Virginia (including the district of Colomhial. 
considerable damage to the principal plants cultivated, apart from" 
and other materials (e. g. pajier, books). , , 

These insects 'attack the stem of the cotton jilant at a dept 1 0 ® 
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inches below the soil and penetrate into it boring tunnels of varying di- 
Lnsions ; they art into and gnaw all the tissues to such an extent that 
(lie aerial parts of the plant often wither and die. In June and July iqio 
• liservations were made at hampasas, Granbury, Pearsall, Plano in Texas, 
f Termites also make furrows and bore holes in the surface of potato 
ibets. 1-° Maslatt, they confine their attacks to potatoes 

ifjeted with " gale 

Considerable damage to maiae has often been recorded in North Ca- 
sliira, Kan-sas, Tennessee and Alabama. The termite workers penetrate 
jto the stem and only leave a thin .superficial layer intact. In their work 
,f destruction the termites generally make use of galleries bored by other 
nsects (Piutraea saccheralis Fab. and Sphemphorus maiiis Cliittn.) ; 
jiev confine themselves to enlarging and completing these galleries, 
ihicii fact does not however exclude the possibility of an attack being di- 
eted again.rt perfectly healthy plants. In August 1908, in the planta- 
011= of Chenison College {South Carolina), 5 per cent of the stems were 
ifKed and each stem contained from 5 to 75 termites. 

In the Kansas nurseries in 1909 and 1910, the termites, encouraged 
V the cirv .season, attacked the young saplings of apple trees, from 
to 3 years old, gnawed the bark and caused the death of a great number 
the trees. 

In several localities in the United State.s, geraniums, rosetrees, jessa- 
ine laiirestinus, Opuntia and many other ornamental plants in hot 
insc's and the open air alike, often suffered from the attacks of termites, 
llethods of combating these pests : 1) collect and destroy the primings 
branches and all the vegetable debris in which these animals often find 
litablc shelter ; 2) in badly infected regions avoid the cultivation of the 
lants which are most liable to attack for several years and give prefer- 
cr to grasses ; 3) during the operation of ploughing, digging, etc. avoid 
.rring vegetable debris in which termites can hide : 4) in hot houses 
d iiiinseries dispense with animal maimres and give the preference to che- 
ralmamires; 5) if the plant in question is a vine proceed carefully with 
miiig avoiding serious lesions, and finally cover the scars with coal tar 
"♦her substances of a similar nature. 

Pulvlnuritt floccifera and Chrysomphalas dictyospermi, Coebi- 
eal Insects Recently Established in California. - Kssic, 0, in i hr RuiUm 

: Slalt’ Coinini.yii’ftn ol H‘>TticuUvrc, Vtil. V. Xo. p, pp. SiiCMJUctito 

ill., mj6. 

Among the insects’imported into California from other countries a cer- 
nuniber of cochineal insects figure, some of which cause great da- 
e to kitclien-gardens and orchards. 

l^ukinaria floccifera Westwood (Camellia scale) and Chrysompha- 
l^dvospermi Morgan (Dictyosperimmi scale) arc of very recent impor- 

bp to the jjresent P. floccifera has only been able to establish itself 
‘ single locality in San Jose. Here we are dealing with a cosniopoli- 
psiasite fonunon throughout the temperate zone, and well k!io\vn in the 
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eastern and southern regions of Canada and of the United States, ij, 
favourite host as its English name indicates is beyond doubt the Caniellii 
japonica; then come Emnymus sp., Oncidium Papilio, Calavihe mtatensij 
Angtdoa Clowesii, Lycaste Skynneri, Acalypha sp., Brassica verrucosa, Vhaiui 
maculaius, Coffea arabica, and Euonymus alaius. 

Chrys. diciyospernti, widely distributed over the tropical and snb-tro- 
pical regions, is also met with in the temperate zone, in hot houses and she! 
tered places. In CaHfomia -this species has been recorded from Ventura 
Berkely, Marysville, and San Diego. It is mentioned as attacking Kentii 
orchids in general, Coelogync cristata and Persea gratissima. In 
regions this cochineal insect has also been observed on Diciyospermtm al- 
bum, Erythrina indica, Cycas sp. (sago palm), Laiania sp., on palms in ge. 
ncral, on Mangifera, Pandanus graminijolius, Are^a triandra, Cypripsdiun 
sp., Dendrobium sp., Anthurium sp., Aloe Zeyheri, tea plants, fiorssp. etc. 

In the Itahan peninsula, in Sicily and in Spain, this insect causes se- 
rious damage to citrus plants, hence the necessity of careful supervision, s( 
that the parasite may not extend its attacks to this group in California, 

1^46- Chortophlla cilicrura and Thereva sp., Pests on Rye in Silesia, ft 

’many. — ObersTEIN, hi ZeUsckrift fur Pflanzenkran^heifen, Vol, 26, Fasc. 5, pp, 

280 Stuttgart July 30, 1016. 

In Silesia, during the period of vegetation of 1914 and 1915, it wa 
observed that the winter crops were attacked by a pest which devours 
the leaves from the top to the bottom in succession, almost to the foot of ft 
plant. This damage was recorded from a vast extent of land, and alfhougl 
the same caused great damage in these localities, it was certain that it taj 
not done the mischief in question. The parasite also attacked the eon 
but it 'did more harm to the rye. 

On November 22. 1915 the Experimental Station for .\griculttiii 
Botany of the Chamber of Agriculture of Silesia, received from the di 
strict of Glogau, larvae and pupae which came from three fields of iri 
According to the peasants the larvae, by eating the grain iminediatel; 
before and after germination, had caused great damage to the young ph”** 
which by degrees died. 

After rye, lupins were grown and were also attacked. On Decern 
II, 1915 the Station received a second consignment of pupae- -there were 
more larvae — which were used to identify the insect ; at the beginning 
February 1916 laboratory breeding experiments gave rise to males and 
males of a Dipteraii which was identified as Chortophila ctltcriira. 

On October 17, 1915 another pest, hitherto unknown, was sent fo 
the district of Steinaii a. O. to the Station. The infected rye succeedi 
sarradilla had hardly germinated. The young plants were gnawed , a ^ 
number of white diptroiis larvae were found in the soil which were wi o 
legs, shaped like wire-worms and with little black heads. A neiglihoumgr 
field in which the previous crop had been oats was unattacked, t f t 
had germinated satisfactorily. All the rye examined was tieate 



INSECTS ETC., INJUKIOOS TO VARIOUS CROPS 1559 


■ Uspiilon" before the harvest (i). About a month later only a few 
jtvae of different sizes were found. The insect was identified as The- 
but the species is not yet known. As the pest has appeared in great 
jiuiiber in other places as well, the writer decided to study it in detail. 

The Potato ladybird Beetle {Epilachna dregef), a Coleopteran Pest on 
Potatoes and other Plants in South Africa.’-'CoNM, d. in union of Sotuh Aincci,Dc- 
parwint of AiricnUitre, Division of Enlimoloipy, No. 6, pp. 1-7, r PI. Pretoria, ii)!6. 

This insect, which is now spread over the whole of South Africa, 
kttacks countless cultivated and wild plants, toing especially injurious 
L the potato. 

On an average, in both the first and the second generations, the life 
vcle of EpilMhna ingti occupies 49 days ; in the first generation its 
pitimum length is 41 t^s, and in both the maximum is 57 days. The 
juration of each period is as follows : 

Incubation 7 to ii days 

barval existence 28 to 36 days 

Pupal existence 6 to 10 days 

ETeggs are laid in little heaps on the under surface of the leaves of the 
jst ' when hatched the larvae remain in groups until the first change of 
na, after which they spread over the whole plant, eating the foliage, 
he adults finish this work of destniction, for they leave nothing but the 
daing intact, so that the plant soon withers and dies. During tlie sum- 
ier of 1913. about 18 aaes of potatoes were destroyed on a single estate 
at Johannesburg. 

.Applications of lead arseniate (about 3 lbs. in 48 gallons of water) 
e sngge.stal as soon as the larvae appear as a means of prevention. 

Besides potatoes, this Epilachna also attacks pumpkins, cucumbers, 
linach, turnips, radishes, melons, beans and some of the Solamms which 
•""I ill the gardens and fields. 

-The Clover Ualhopper {Agallla saaguinolenta), an Hemipteran Pest on 
,eguminous Forage Plants in the United Slates. — gbson, h, h., in Uniitii States 
Itparlmtnt of AprieuUure, Farmer’s Bulletin, No. 737 , PP- 7 - 8 , Fip vS. Washinetou. 

D. C,, 

A^aUia sanpiinolenta damages the Leguminous plants used for fo- 
i. more especially lucerne and clover, in various ways. Numerous 
dmens (sometimes as many as 600) collect on a single plant, they pierce 
epidermis of the leaf stalk and extract some of the juice from the tis- 
s, so that the most delicate branches wither, and the new shoots which 
poorly nourished develop badly. In addition, the females, by laying 
h eggs at a considerable depth in the peridermis and parenchyma, 
•voke the formation of galls which check the normal development of 
! plant, 

Preventive measures : i) during the winter bum the vegetable debris 


) Sif u. 1916, No. 938. 


[El). 
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and weeds in the fields, along the roads and in the uncultivated steppes wliej, 
the insects hibernate ; 2) if the attack is very violent cut the forage earlie 
to deprive the voracious insect of its favourite fond ; 3) catch the insec 
by means of an ordinary hopperdozer. 

1 149- The Pepper Tree Caterpillar (Bom/iycomorpAa />a//rrfa), a LepMoptem, 
Pest on the Pseudo-Pepper Tree (Schinus Molle) in the Transvaal. - 1),;^, ^ 

i:i ritufUi I)/ Soull' A/ricd, Di-parlment of Asrimllure, Division of Entomol,, 
pp i-ie, 1 IT. Pretoria, igif). 

During the last few summers considerable damage was eaused t 
Schinua Molk in Pretoria and the surrounding country by the larvae 0] 
Bomtycomorpha pallida Dist., wdiich feed upon the leaves of this tree. Xb 
eggs which are stuck together by a gelatinous substance form a coatias 
round the branches of the plant host 2 or 3 cms. long. The larvae ivhicl 
are all hatched out at the same time have a markedly gregarious tendenev 
and, having devoured the leaves on which they were born, they prefer to 
destroy each other, instead of separating and emigrating. Tim.s cami. 
balism occurs and brings about the destruction of the smallest and fteH. 
est specimens. Finally, having exhausted all the possible re.soiirces, the 
larvae emigrate in grouits of five or six to other parts of the tree and finish 
.stripping off its leaves. 

.As a means of artificial resistance the follow’ir.g ntay he used : ri gath-j 
ering the branches on which the larvae occur when all of (hem imy 
easily be destroyed : 2) applications of lead arseniate (about 3 lbs in p| 
gallons of water) ; 3) when the larv.ie arc mature they .abandon their 
lio,st and crawl down to the ground, looking for a suitable place in wliith 
to pupate : if pieces of cloth, or other maferial, are placed round the stem 
the larvae can easily be caught as they emigrate in great numbers, Thiis; 
future infection can be checked. I 

1150- Pegomyia hyoscyami, a new Dipteran in the United States HstmliiltiJ 
Spinach and other Plants ni. — Corev, it. N, in Jnurnal of Economic Fufm'iij.' 

't, pp. I’ig. .:i. ilotionnJ, N. II., i')i6. 

The appearance of an insect which is new to the United State? has 
just been recorded. Tt is I’egomyia hyosciami Vam. wliosc larvaelsci! 
holes and galleries in the thickness of the leaves of Spinacia cileram 
Chenopodium album and Amaranthus rclroficKus. 

The female lays her eggs in a regular row on the under surface of tl 
leaves ; the incubation lasts about four days ; the larvae feed on the Ifi 
tissue and leave only the veining intact. The lari'al period lasts ta 
15 to 17 days, the pupal state only from 14 to 20 days. 

The only known ])ara.site is Opius joveolatiis Ashm. .A 5,(1 or / 1» 
cent solution of barium chloride has been successfully used as a iiiea* 
of destroying the pest. 


f I * S. e liUu H. Murch n,!., No. 585, ami li l*fb. i'M 3 i 
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,, OacffS reriebratus (cucumber and cegetable marrow fly), a Dipteran which 
' js Harmful to Cueurbltoas Plants in South Africa. - ouss, u. in „/ souih 

i>iica, <tt A^'ricuUun, Division of Eniimi>lo:^y, No. <}, pp 2*6, Ih-c-tofin, lorir. 

f)gcus vmehmlits causes omsirierable damage to the cucmiibers, 
Biiiokins. water melons and in general to all the Ciicurbitous plants that 
If ailfivated in South Afiica The female lays her eggs, lo to 25 at 
je same time, in the rind of the fruit : the incubation period is from / to 
\jjys. The larvae bore long galleries in the rind, which grows soft and 
trivels up, they also bore in the pulp which becomes a semidhimd ma.ss 
ath a rancid smell. The larvae when they are mature crawl irdo the 
round where they pupate. The adults come out .ifter 5 or 7 days and 
;,c from T to 5 months. 

It is advisable as a means of control to spread over the plants in need 
( protection sweet substances (sugar etc.) of which the insect is very fond, 
•ixed with poison. The following formulae have been successfully em- 
loyed ; 


I) I^ad arseniiite (in a pastf‘ 3 nz, 

Molassesi : lb?. 

Water 2 ‘.'alloij?: 

:) Ivbwl arseniato {in a pi. t.l 3 oz. 

Molasses : lb'. 

(rlyccrint 3 02 . 

Water 2 irailojis. 

3) U'ad acsenfcitf (in a paste) 2 o/. 

Siigfir 

W'iiter ’ gallons. 


hen the weather is warm anti dry the applications must be m!Klee\'er\- 
to r.( days. But if the weather i.s wet they sliould be renewed as often 
possible immediately after the rain. * 

-CflleopteraHarmfulto Fruit and to Flowering Plants Cultivated in South Africa. 

-GONM, li.int/'nf'iHiV South Africa DcparlmciU of Diomon of Entotnol.o^\, 

N’n, J', PI). 1 - 6 , I pi. Pfetorin. 

In South Africa in the summer several Coleopfera caiuse serious damage 
he fruit trees and flowers in the orchards and gardens. Their favour- 
hc.s't is the peach tree, whose harvest they spoil to the extent of about 
to 50 per cent, by attacking the ripe and the ripening fruit. Among 
er hosts are rose trees, dahlias, |>ears, plums, nectarines, apricots, 
oranges (buds) and vines (leaves). 

The species most often observed in the neighbourhood ot Pretoria 
uig the retiod igrj to 1914 were the following : Rhabdotis antica, Pa- 
'idu, imprcs-^a, P. cinda, P. carmelita, fiderorrhina ilavomaadata . Plut’- 
hina recurva var. plana. Oxytkyrea niar^inala and 0. dysenfcrica. 

As a method of control the direct capture cf the adults is advised : 
■s effected by means of special butterfly nets fastened to the ends of 
canes which can be used ea.sily even by the natives. 
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1 153 - Philagaihes laeias a Coleopteran Pest on the Peach Tree in South Airia 

— Gunn, D. in Union of South Africa, Department of Agriculture, Diiision of 
logy, No. 8, pp, 7-S, 1 Fig. Pretoria, 1916. 

Philagathes laetus is for the first time recorded as harmful to jwaeh trees 
in South Africa. 

The adult attacks the ripe or ripening fruits causing lesions of vai viiw 
extent. It may easily be caught by means of a butterfly net. ' “ 

1154 -The Plum Slug Caterpillar (Parasa latistriga), a Lepidopteran Pest on 
various Trees in South Africa. — gdnn, d. in Union oi Sotdh Africa, Dcparimai " 
Agriculture Division of Entomology, No. 7, pp. 1-7, i PI Pretoria, 1916. 

This insect, which is widely distributed throughout South Africa, at- 
tacks apple trees, peachs, plums, nectarines, and oaks in the neighbourhood 
of Pretoria, and it is certain that further work will increase the list of it, 
plant hosts. ‘ 

The whole life-cycle of Parasa latistriga is completed in 93 davs 
the case of the first generation, and in 270 days in the case of the second. The 
^g.s are laid in groups on the under surface of the leaves. The larvae which 
hatch out of them feed on the leaves and leave nothing but the veining ■ 
they then separate and emigrate to all parts of the plant. 

Among the parasites of this insect are some of the Hymenoptera belong- 
ing to the family Chrysididae, whose action is very restricted. Effective j 
preventive measures to be adopted against these larvae are application-' 
of lead arseniate in a paste or copper arsenio-acetate mixed with lime. 

1155 - Concerning the Fruit Fly {Ceratitis capHaia), in Tunis (1). -- OUILLOCHO-N, I, 

in Comptes Rendus des Seartces tie V Academic d'A^ricullure de Frmw, Vol, II, Xo, li 
pp. t 7 i-A 77 . Paris, 1915. 

The writer gives an account of observations which he made in the Tnnii 
Experimental Garden on Ceratitis capitata (the Meditenanean fruit fly ol 
the Americans). The first mention of this fly dates back to 1898 ; the ac- 
count given shows that the damage occasioned by the insect was confined 
to slow ripening peaches, which points to the conclusion that Ceratitk iij 
the pupal state only develops after hibernation, at an average temperate 
of 20 C" higher than that required for the ripening of early varieties of Aiie-j 
rican peaches. 

The immunity is not however entirely a question of varieties, a; 
matter of fact the early varieties that ripened late owing to traiisplantali 
were attacked like the late varieties. 

The amount of dama.ge done increased, and in J uly and August the wii 
er recorded the presence of lanme on peaches, apricots, kakis and abc« 
in August, September and October on pears and apples, and finally raB 
cember and J anuary on oranges more especially on mandarins. 

Henneguy's plan of sticking a certain number of fruits on to eachW 
with honey to act as traps, was followed without success, as was IraW 
of making traps with a solution of colophony in alcohol with the additi** 
castor oil. The writer then decided to have the fallen fruit picked up 


( i) See also B. May 1916, No. 604. 
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Jav and even to shake the trees in order to brins down the infected fruit and 
to burn it ah. 

Ill 1910 a few specimens of Ceratitis were reared in entomological boxes 
jiid it was observed that the mature larvae free themselves from the open- 
ing of the fruit and bury themselves (August 19). Ten days later (August 
J five perfect insects 2 males and 3 females were- winged ; the next day 
(August 30) there were 2 new females. An almost ripe peach which was 
placed in the box caused great agitation : the flies went backwards and 
forwards, on August 31 the females crawled over the fruit, by the first of 
September 2 of them were dead, and 3 others on the second. Experiments 
made by rearing them on pears and apples gave the same results, with ,1 
rather longer incubation period (21 days instead of 10) . 

On the growing fruit the larvae collect in the part of the mesoearp 
next to the stone, and in fruits like oranges in the spaces next to the seeds. 
In autumn when the temperature falls, Ceratilis pupates, and passes the 
winter in the pupa at the foot of the tree a little way below the surface of 
the ground. 

The insect is dangerous in so far as it adapts itself readily to different 
dimates ; it is recorded from the West Indies, which should be its original 
home, in the Islands of Hawai, in Oceania, in the regions around the Medi- 
terranean, and in certain comparatively hot summers, in the neighbourhood 
of Paris (l). It lives at the exirenseof fruits which are far removed from 
one another aud which rijren at very different times. 

Back aud Pemberton of the United States Department of Agriculture 
record as parasites of the Ceratilis introduced by SrtVESTRl : Gdesm sil- 
mtrii, Dirhinus pffariii , Optus httmilis ; Syulomosphyrnm indicum has 
also been recorded (2), 

INJURIOUS IfiERTEBRATES. 
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Inikd S/aiiS Departmn! or r/calJu.w JuiWtr's No. }o:. p|). i-u. Fiy. i-y. 

Wibhmeton. D. C., 

Over a great part of the United States cottontail rabbits ((len, 
Wk-ik^us] cause more or less extensive damage in cultivated land, espe- 
ially during the winter, when their ordinary pastures are covered with 
mow and they are driven to attacking trees (c.specially apjdes) by gnawing 
iem and tearing oS the bark ; in this way they are often responsible for 
he death of fruit trees. 

The bulletin in que.stioii contains instructions for combating this 
lest, legal regulations regarding hunting in the various States, formulae 
or the preparation of poisoned baits, and descriptions of two trajrs AVel- 
fouse and Walmsley) used successfully for catcliiiig these rodents. 


it) Sec also B. Sept. 1915, N. 99c 

Ir) Sac also B. I’eb. 1914, No. 190. R‘l )- 

Alfredo Kuugeki, gerenie responsabik 




